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Just  before  Dr.  Franklin  left  England,  after  having  resided  there 
many  years  as  agent  for  several  of  the  colonies,  an  effort  was  made 
by  eminent  persons,  friendly  to  America,  to  bring  about,  through 
his  instrumentality,  a  reconciliation  of  the  differences  then  subsist- 
ing between  the  two  countries.  Among  those,  who  consulted  him 
on  this  occasion,  was  the  Earl  of  Chatham.  That  statesman,  dis- 
approving the  measures  of  the  British  government  in  regard  to  the 
colonies,  and  foreseeing  the  fatal  consequences  of  an  American  war, 
resolved  to  employ  his  talents  and  influence  in  endeavouring  to 
carry  through  Parliament  a  plan,  which  should  meet  the  views  and 
receive  the  assent  of  both  parties.  He  held  conversations  with 
Dr.  Franklin  on  the  subject  at  different  times,  and  submitted  to 
him  the  propositions  he  had  drawn  up,  before  they  were  presented 
to  Parliament,  requesting  his  opinion  and  remarks.  These  propo- 
sitions were  liberal  and  conciliatory,  compared  with  the  schemes 
of  the  ministry ;  but  they  did  not  satisfy  Franklin,  and  he  knew 
they  would  not  be  acceptable  to  his  countrymen.  Their  fate  in 
Parliament  is  well  known.  Though  supported  by  the  powerful 
eloquence  of  Chatham,  and  of  other  distinguished  leaders  of  the 
opposition,  yet  they  were  rejected  in  the  House  of  Lords  by  a 
very  large  majority. 

Attempts  were  made  in  other  quarters  to  draw  from  Franklin  a 
statement  of  the  terms,  which  he  supposed  the  colonies  would  ac- 
cept He  was  thus  led  into  a  kind  of  informal  negotiation,  which 
continued  for  several  weeks.  It  is  probable,  that  some  of  the  min- 
isters were  secretly  at  the  bottom  of  this  manoeuvre,  with  the  view 
of  ascertaining,  both  what  they  had  to  expect  from  Franklin,  and 
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the  full  extent  of  the  demands,  which  the  colonists  were  deter« 
mined  to  insist  on ;  knowing  that  he  was  thoroughly  acquainted  with 
the  prevailing  sentiments  in  America,  and  that  no  man  could  do 
so  much  by  the  weight  of  his  character,  and  by  his  abilities  and 
efforts,  for  the  restoration  of  harmony,  if  he  could  be  brought  to 
acquiesce  in  such  plans  as  the  ministry  should  approve.  Whatever 
the  aim  may  have  been,  the  attempt  was  abortive.  The  claims  he 
set  up  for  his  countrymen  were  deemed  so  extravagant,  that  even 
the  best  friends  to  the  American  cause  told  him  they  would  never 
be  admitted.  Convinced  of  their  justice,  however,  he  adhered  to 
them,  and  the  negotiation  came  to  an  end  without  effecting  the 
object  proposed. 

The  following  paper  is  a  narrative  of  these  transactions,  and  is 
not  more  interesting  for  the  facts  it  contains,  than  for  the  charac- 
teristic ease  and  simplicity  of  its  style.  It  was  written  immediately 
after  the  events,  during  the  author's  passage  to  America,  in  the 
form  of  a  letter  to  his  son.  It  was  not  published  till  many  years 
after  his  death,  having  first  appeared  in  William  Temple  Franklin's 
edition  of  his  works.  —  Editor. 


On  board  the  Pennsylvania  Packet,  Captain  Osborne, 
bound  to  Philadelphky  March  22d,  1775. 

Dear  Son, 

Having  now  a  little  leisure  for  writing,  I  will  endeav- 
our, as  I  promised  you,  to  recollect  what  particulars  I 
can  of  the  negotiations  I  have  lately  been  concerned  in^ 
with  regard  to  the  misundersUuidmgs  between  Great 
Britain  and  America. 

Dimng  the  recess  of  the  last  Parliament,  which  had 
passed  the  severe  acts  agamst  the  Provmce  of  the  Mas- 
sachusetts Bay,  the  mmority  having  been  sensible  of  their 
weakness,  as  an  effect  of  their  want  of  union  among 
Aemselves,  began  to  think  seriously  of  a  coalition.  For 
they  saw  in  the  violence  of  these  American  measures, 
if  persisted  m,  a  hazard  of  dismembering,  weakenmg, 
and  perhaps  ruining  the  British  empire.  This  inclined 
some  of  them  to  propose  such  an  union  with  each  other, 


NEGOTIATIONS   IN   LONDON.  3 

as  might  be  more  respectable  in  the  ensumg  session, 
have  more  weight  in  opposition,  and  be  a  body  out  of 
which  a  new  ministry  might  easily  be  formed,  should 
the  ill  success  of  the  late  measures,  and  the  firmness 
of  the  colonies  in  resisting  them,  make  a  change  ap- 
pear necessary  to  the  King, 

I  took  some  psdns  to  promote  this  disposition,  in 
conversations  with  several  of  the  principal  among  the 
minority  of  both  Houses,  whom  I  besought  and  con- 
jured most  earnestly  not  to  suffer,  by  their  little  mis- 
understandings, so  glorious  a  fabric  as  the  present  Brit- 
ish empire  to  be  demolished  by  these  blunderers ;  and 
for  their  encouragement  assured  them,  as  far  as  my 
opinions  could  give  any  assurance,  of  the  firmness  and 
unamnnty  of  America,  the  continuance  of  which  was 
what  they  had  fi^quent  doubts  oi^  and  appeared  ex- 
tremely apprehensive  and  anxious  concerning  it. 

From  the  time  of  the  affront  given  me  at  the  Council 
Board,  in  January,  1774,  I  had  never  attended  the 
levee  of  any  minister.  I  made  no  justification  of  my- 
self fi*om  the  charges  brought  against  me ;  I  made  no 
return  of  the  injury  by  abusing  my  adversaries ;  but 
held  a  cool,  sullen  silence,  reservmg  myself  to  some 
future  opportunity;  for  which  conduct  I  had  several 
reasons  not  necessary  here  to  specify.  Now  and  then 
I  heard  it  said,  that  the  reasonable  part  of  the  admm- 
istration  was  ashamed  of  the  treatment  they  had  given 
me.  I  suspected  that  some  who  told  me  this,  did  it 
to  draw  fit)m  me  my  sentiments  concemmg  it,  and 
perhaps  my  purposes ;  but  I  said  little  or  nothing  upon 
the  subject  In  the  mean  time,  their  measures  with 
regard  to  New  England  failing  of  the  success  that  had 
been  confidently  expected,  and  finding  themselves  more 
and  more  embarrassed,  they  began,  as  it  seems,  to  think 
of  making  use  of  me,  if  they  could,  to  assist  in  disen- 
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gaging  them.  But  it  was  too  humiliating  to  think  of 
applying  to  me  openly  and  directly,  and  therefore  it  was 
contrived  to  obtain  what  they  could  of  my  sentiments 
through  others. 

The  accounts  from  America  during  the  recess  all 
manifested,  that  the  measures  of  administration  had 
neither  divided  nor  intimidated  the  people  there ;  that, 
on  the  contrary,  they  were  more  and  more  united  and 
determined ;  and  that  a  non-importation  agreement  was 
likely  to  take  place.  The  ministry  thence  apprehend- 
ing that  this,  by  distressing  the  trading  and  manufac- 
turing tovnis,  might  influence  votes  against  the  court 
in  the  elections  for  a  new  Parliament  (which  were  in 
course  to  come  on  the  succeeding  year),  suddenly  and 
unexpectedly  dissolved  the  old  one,  and  ordered  the 
choice  of  a  new  one  within  the  shortest  time  admitted 
by  law,  before  the  inconveniences  of  that  agreement 
could  begm  to  be  felt,  or  produce  any  such  effect 

When  I  came  to  England  in  1757,  you  may  remem- 
ber I  made  several  attempts  to  be  introduced  to  Lord 
Chatham  (at  that  time  first  minister),  on  account  of 
my  Pennsylvania  business,  but  without  success.  He  was 
then  too  great  a  man,  or  too  much  occupied  in  affairs 
of  greater  moment  I  was  therefore  obliged  to  content 
myself  with  a  kind  of  non-apparent  and  unacknowl- 
edged communication  through  Mr.  Potter  and  Mr.  Wood, 
his  secretaries,  who  seemed  to  cultivate  an  acquamtance 
with  me  by  their  civilities,  and  drew  from  me  what  in- 
formation I  could  give  relative  to  the  American  war,  vrith 
my  sentiments  occasionally  on  measures  that  were  pro- 
posed or  advised  by  others,  which  gave  me  the  oppor- 
tunity of  recommending  and  enforcing  the  utility  of 
conquering  Canada.  I  afterwards  considered  Mr.  Pitt 
as  an  inaccessible.  I  admired  him  at  a  distance,  and 
made  no  more  attempts  for  a  nearer  acquaintance.    I 
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had  only  once  or  twice  the  satisfaction  cf  hearing 
through  Lord  Shelbume,  and  I  thmk  Lord  Stanhope, 
that  he  did  me  the  honor  of  mentioning  me  sometimes 
as  a  person  of  respectable  character. 

But  towards  the  end  of  August  last,  returning  from 
Brighthelmstone,  I  called  to  visit  my  friend  Mr.  Sargent, 
at  his  seat,  Halsted  in  Kent,  agreeable  to  a  former  en- 
gagement He  let  me  know,  that  he  had  promised  to 
conduct  me  to  Lord  Stanhope's  at  Chevening,  who 
expected  I  would  call  on  him  when  I  came  into  that 
neighbourhood.  We  accordingly  waited  on  Lord  Stan- 
hope that  evening,  who  told  me  Lord  Chatham  desired 
to  see  me,  and  that  Mr.  Sargent's  house,  where  I  was 
to  lodge,  being  in  the  way,  he  would  call  for  me  there 
the  next  morning,  and  carry  me  to  Hayes.  This  was 
done  accordingly.  That  truly  great  man  received  me 
with  abundance  of  civility,  inquired  particularly  into  the 
situation  of  affairs  in  America,  spoke  feelingly  of  the 
severity  of  the  late  laws  against  the  Massachusetts, 
gave  me  some  account  of  his  speech  in  opposing  them, 
and  expressed  great  regard  and  esteem  for  the  people 
of  that  country,  who  he  hoped  would  continue  firm  and 
united  in  defending  by  all  peaceable  and  legal  means 
their  constitutional  rights.  I  assured  him,  that  I  made 
no  doubt  they  would  do  so;  which  he  said  he  was 
pleased  to  hear  from  me,  as  he  was  sensible  I  must  be 
well  acquainted  with  thenL 

I  then  took  occasion  to  remark  to  him,  that  in  former 
cases  great  empires  had  crumbled  first  at  their  extrem- 
ities, from  this  cause ;  that  countries  remote  from  the 
seat  and  eye  of  government,  which  therefore  could  not 
well  understand  their  affairs  for  want  of  full  and  true 
information,  had  never  been  well  governed,  but  had 
been  oppressed  by  bad  governors,  on  presumption  that 
complaint    was  difficult  to  be  made   and    supported 
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against  them  at  such  a  distance.  Hence,  such  go?er- 
nors  had  been  encouraged  to  go  on,  till  their  oppressions 
became  intolerable.  But  that  this  empire  had  happily 
found,  and  long  been  in  the  practice  of,  a  method,  where« 
by  every  province  was  well  governed,  being  trusted  in  a 
great  measure  with  the  government  of  itself;  and  that 
hence  had  arisen  such  satisfaction  m  the  subjects,  and 
such  encouragement  to  new  setdements,  that,  had  it 
not  been  for  the  late  wrong  politics,  (which  would  have 
Parliament  to  be  omnipotent^  though  it  ought  not  to  be 
so  unless  it  could  at  the  same  time  be  omniscienty)  we 
might  have  gone  on  extending  our  westCTn  empire, 
adding  provmce  to  province,  as  far  as  the  South  Sea. 
That  I  lamented  the  ruin  which  seemed  impending 
over  so  fine  a  plan,  so  well  adapted  to  make  all  the 
subjects  of  the  greatest  empire  happy ;  and  I  hoped 
that,  if  his  Lordship,  with  the  other  great  and  wise 
men  of  the  British  nation,  would  unite  and  exert  them- 
selves,  it  might  yet  be  rescued  out  of  the  mangling 
hands  of  the  present  set  of  blundering  ministers ;  and 
that  the  union  and  harmony  between  Britam  and  her 
colonies,  so  necessary  to  the  wdfare  of  both,  might  be 
restored. 

He  replied,  with  great  politeness,  that  my  idea  of 
extending  our  empire  in  that  manner  was  a  sound  one, 
worthy  of  a  great,  benevolent,  and  comprehensive  mind- 
He  wished  with  me  for  a  good  understanding  among 
the  different  parts  of  the  opposition  here,  as  a  means 
of  restoring  the  ancient  harmony  of  the  two  countries, 
which  he  most  earnestly  desired ;  but  he  spoke  of  the 
coalition  of  our  domestic  parties,  as  attended  with  dif- 
ficulty, and  rather  to  be  desired  than  expected.  He 
mentioned  an  opinion  prevailing  here,  that  America 
aimed  at  setting  up  for  itself  as  an  independent  state ; 
or,   at  least,  to  get   rid  of   the  JSaoigation  Acts.    I 
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assured  him,  that,  havmg  more  than  once  travelled  al- 
most fix>m  one  end  of  the  continent  to  the  other,  and 
kept  a  great  variety  of  company,  eating,  drinking,  and 
conversing  with  them  freely,  I  never  had  heard  in  any 
conversation  from  any  person,  drunk  or  sober,  the  least 
expression  of  a  wish  for  a  separation,  or  hint  that  such 
a  thing  would  be  advantageous  to  America.  And  as 
to  the  Navigation  Act,  the  main,  material  part  of  it,  that 
of  carrying  on  trade  in  British  or  plantation  bottoms, 
excluding  foreign  ships  from  our  ports,  and  navigating 
with  three  quarters  British  seamen,  was  as  acceptable 
to  us  as  it  could  be  to  Britain.  That  we  were  even 
not  against  regulations  of  the  general  commerce  by 
Parliament,  provided  such  regulaticxis  were  band  fide 
for  the  benefit  of  the  tohole  empire^  not  for  the  small 
advantage  of  one  part  to  the  great  injury  of  another, 
such  as  the  obligmg  our  ships  to  call  in  England  with 
our  wine  and  fruit,  from  Portugal  or  Spain;  the  re- 
straints  on  our  manufactures,  in  the  woollen  and  hat- 
making  branches,  the  prohibiting  of  slitting-mills,  steel- 
works, &c.  He  allowed,  that  some  amendment  might  be 
made  in  those  acts ;  but  said  those  relating  to  the  slitting- 
mills,  trip-hammers,  and  steel-works,  were  agreed  to  by 
our  agents,  in  a  compromise  on  the  opposition  made 
here  to  abatmg  the  duty. 

In  fine,  he  expressed  much  satisfaction  in  my  having 
called  upon  him,  and  particularly  in  the  assurances  I 
had  given  him,  that  America  did  not  aim  at  independ- 
ence ;  adding,  that  he  should  be  glad  to  see  me  again 
as  often  as  might  be.  I  said,  I  should  not  fail  to  avail 
myself  of  the  permission  he  was  pleased  to  give  me 
of  waiting  upon  his  Lordship  occasionally,  being  very 
sensible  of  the  honor,  and  of  the  great  advantages  and 
improvement  I  should  reap,  from  his  mstructive  con- 
versation; which  indeed  was  not  a  mere  compliment 
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The  new  Parliament  was  to  meet  the  29th  of  No- 
vember, 1774.  About  the  beginnmg  of  that  month, 
being  at  the  Royal  Society,  Mr,  Raper,  one  of  our 
members,  told  me  there  was  a  certain  lady  who  had 
a  desire  of  playing  with  me  at  chess,  fancying  she 
could  beat  me,  and  had  requested  him  to  bring  me 
to  her.  It  was,  he  said,  a  lady  with  whose  acquamt- 
ance  he  was  sure  I  should  be  pleased,  a  sister  of 
Lord  Howe's,  and  he  hoped  I  would  not  refuse  the 
challenge.  I  said,  I  had  been  long  out  of  practice, 
but  would  wait  upon  the  lady  when  he  and  she  should 
think  fit.  He  told  me  where  her  house  was,  and  would 
have  me  call  soon,  and  without  further  introduction, 
which  I  undertook  to  do ;  but,  thinking  it  a  little  awk- 
ward, I  postponed  it ;  and  on  the  30th,  meeting  him 
agam  at  the  feast  of  the  Society  election,  being  the 
day  after  the  Parliament  met,  he  put  me  in  mind  of 
my  promise,  and  that  I  had  not  kept  it,  and  would 
have  me  name  a  day  when  he  said  he  would  call  for 
me,  and  conduct  me.  I  named  the  Friday  following. 
He  called  accordingly.  I  went  with  him,  played  a  few 
games  with  the  lady,  whom  I  found  of  very  sensible 
conversation  and  pleasing  behaviour,  which  induced  me 
to  agree  most  readily  to  an  appointment  for  another 
meeting  a  few  days  afterwards ;  though  I  had  not  the 
least  apprehension  that  any  political  business  could  have 
any  connexion  with  this  new  acquaintance. 

On  the  Thursday  preceding  this  chess  party,  Mr. 
David  Barclay  called  on  me  to  have  some  discourse 
concerning  the  meeting  of  merchants  to  petition  Parlia- 
ment. When  that  was  over,  he  spoke  of  the  danger- 
ous situation  of  American  affairs,  the  hazard  that  a  civil 
war  might  be  brought  on  by  the  present  measures,  and 
the  great  merit  that  person  would  have,  who  could  con- 
trive some  means  of  preventing  so  terrible  a  calamity, 
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and  bring  about  a  reconciliation.  He  was  then  pleased 
to  add,  that  he  was  persuaded,  from  my  knowledge  of 
both  countries,  my  character  and  influence  in  one  of 
them,  and  my  abilities  in  business,  no  man  had  it  so 
much  in  his  power  as  myself.  I  naturally  answered, 
that  I  should  be  very  happy  if  I  could  in  any  degree  be 
instrumental  in  so  good  a  work,  but  that  I  saw  no  pros- 
pect of  it ;  for,  though  I  was  sure  the  Americans  were 
always  willing  and  ready  to  agree  upon  any  equitable 
terms,  yet  I  thought  an  accommodation  impracticable, 
unless  both  sides  wished  it;  and,  by  what  I  could 
judge  from  the  proceedings  of  the  mmistry,  I  did  not 
believe  they  had  the  least  disposition  towards  it ;  that 
they  rather  wished  to  provoke  the  North  American 
people  into  an  open  rebellion,  which  might  justify  a  mili- 
tary execution,  and  thereby  gratify  a  grounded  malice, 
which  I  conceived  to  exist  here  against  the  Whigs  and 
Dissenters  of  that  country.  Mr.  Barclay  apprehended 
I  judged  too  hardly  of  the  ministers;  he  was  persuaded 
they  were  not  all  of  that  temper,  and  he  fancied  they 
would  be  very  glad  to  get  out  of  their  present  embar- 
rassment on  any  terms,  only  saving  the  honor  and  dig- 
nity of  government  He  wished,  therefore,  that  I  would 
think  of  the  matter,  and  he  would  call  again  and  con- 
verse with  me  further  upon  it  I  said  I  would  do  so, 
as  he  requested  it,  but  I  had  no  opinion  of  its  answer- 
ing any  purpose.  We  parted  upon  this.  But  two  days 
after  I  received  a  letter  from  him,  enclosed  in  a  note 
from  Dr.  Fothergill,  both  which  follow. 

"  YouDgsbury,  near  Ware,  3d  12th  Month,  1774. 

"Esteemed  Friend, 
"After  we  parted  on  Thursday  last,  I  accidentally 
met  our  mutual  friend,  Dr.  Fothergill,  in  my  way  home, 
and  intimated  to  him  the  subject  of  our  discourse ;   in 
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consequence  of  which,  I  have  received  from  him  an 
mvitation  to  a  further  conference  on  this  momentous 
affair,  and  I  intend  to  be  in  town  to-morrow  acc<x*d« 
ingly,  to  meet  at  his  house  between  four  and  five  o'clock ; 
and  we  unite  in  the  request  of  thy  company.  We 
are  neither  of  us  insensible,  that  the  affair  is  of  that 
magnitude  as  should  almost  deter  private  persons  ih»n 
meddling  with  it ;  at  the  same  time  we  are  respectively 
such  well-wishers  to  the  cause,  that  nothing  in  our 
power  ought  to  be  left  undone,  though  the  utmost  of 
our  efforts  may  be  unavailable.  I  am  thy  respectful 
friend, 

"Da VXD  Barclay. 
"Dr.  Franklin,  Craven  Street.^ 

"Dr.  Fothergill  presents  his  respects  to  Dr. 
Franklin,  and  hopes  for  the  favor  of  his  company  in 
Harpur  Street  to-morrow  evening,  to  meet  their  mutual 
firiend,  David  Barclay,  to  confer  on  American  affairs 
As  near  five  o'clock  as  may  be  convenient 

''Harpur  Street,  3d  inst:' 

The  time  thus  appomted  was  the  evening  of  the 
day  on  which  I  was  to  have  my  second  chess  party 
with  the  agreeable  Mrs.  Howe,  whom  I  met  accordingly. 
After  playing  as  long  as  we  liked,  we  fell  into  a  little 
chat,  partly  on  a  mathematical  problem,*  and  partly 
about  the  new  Parliament,  then  just  met,  when  she 
said,  "  And  what  is  to  be  done  with  this  dispute  be- 
tween Great  Britain  and  the  colonies  ?  I  hope  we  are 
not  to  have  a  civil  war.*'  "They  should  kiss  and  be 
friends,*'  said  I;  "what  can  they  do  better?  Quar- 
relling can  be  of  service  to  neither,  but  is  ruin  to  both.** 

*  This  lady  (which  is  a  little  nnuBual  k\  ^adies)  has  a  good  deal  of 
mathematical  knowledge. 
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"I  have  often  said,"  replied  she,  "that  I  wished  gov- 
ernment would  employ  you  to  settle  the  dispute  for 
them ;  I  am  sure  nobody  could  do  it  so  well.  Do  not 
you  think  that  the  thing  is  practicable?"  "Undoubt- 
edly, Madam,  if  the  parties  are  disposed  to  reconcilia- 
tion; for  the  two  countries  have  really  no  clashing 
interests  to  differ  about.  It  is  rather  a  matter  of  punc- 
tilio, which  two  or  three  reasonable  people  might  set- 
de  in  half  an  hour.  I  thank  you  for  the  good  opm- 
ion  you  are  pleased  to  express  of  me ;  but  the  minis- 
ters will  never  think  of  employing  me  in  that  good 
work ;  they  choose  rather  to  abuse  me."  "  Ay,"  said 
she,  "they  have  behaved  shamefully  to  you.  And  in- 
deed some  of  them  are  now  ashamed  of  it  themselves." 
I  looked  upon  this  as  accidental  conversation,  thought 
no  more  of  it,  and  went  in  the  evening  to  the  appointed 
meeting  at  Dr.  Fothergill's,  where  I  found  Mr.  Barclay 
with  him. 

The  Doctor  expatiated  feelmgly  on  the  mischiefs 
likely  to  ensue  from  the  present  difference,  the  neces- 
sity of  accommodating  it,  and  the  great  merit  of  being 
instrumental  in  so  good  a  work ;  concluding  with  some 
compliments  to  me ;  that  nobody  understood  the  sub- 
ject so  thoroughly,  and  had  a  better  head  for  business 
of  the  kind;  that  it  seemed  therefore  a  duty  incum- 
bent on  me,  to  do  every  thing  I  could  to  accomplish  a 
reconciliation ;  and  that,  as  he  had  with  pleasure  heard 
from  David  Barclay,  that  I  had  promised  to  think  of  it, 
he  hoped  I  had  put  pen  to  paper,  and  formed  some 
plan  for  consideration,  and  brought  it  with  me.  I  an- 
swered, that  I  had  formed  no  plan ;  as,  the  more  I 
thought  of  the  proceedmgs  agamst  the  colonies,  the 
more  satisfied  I  was,  that  there  did  not  exist  the  least 
disposition  in  the  ministry  to  an  accommodation ;  that 
therefore  all  plans  must  be  useless*    He  said,  I  might 
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be  mistaken ;  that,  whatever  was  the  violence  of  some, 
he  had  reason,  good  reason,  to  believe  others  were  dif- 
ferently disposed ;  and  that,  if  I  would  draw  a  plan, 
which  we  three  upon  considering  should  judge  reason- 
able, it  might  be  made  use  of,  and  answer  some  good 
purpose,  since  he  believed  that  either  himself  or  David 
Barclay  could  get  it  communicated  to  some  of  the  most 
moderate  among  the  ministers,  who  would  consider  it 
with  attention;  and  what  appeared  reasonable  to  us, 
two  of  us  being  Englishmen,  might  appear  so  to  them. 

As  they  both  urged  this  with  great  earnestness,  and, 
when  I  mentioned  the  impropriety  of  my  domg  any 
thing  of  the  kind  at  the  time  we  were  in  daily  expecta- 
tion of  hearmg  from  the  Congress,  who  undoubtedly 
would  be  explicit  on  the  means  of  restoring  a  good 
understanding,  they  seemed  impatient,  allegmg,  that  it 
was  uncertain  when  we  should  receive  the  result  of 
the  Congress,  and  what  it  would  be;  that  the  least 
delay  might  be  dangerous ;  that  additional  punishments 
for  New  England  w^ere  in  contemplation,  and  accidents 
might  widen  the  breach,  and  make  it  irreparable  ;  there- 
fore, something  preventive  could  not  be  too  soon  thought 
of  and  applied.  I  was  therefore  finally  prevailed  with 
to  promise  doing  what  they  desired,  and  to  meet  them 
again  on  Tuesday  evening  at  the  same  place,  and  bring 
with  me  something  for  their  consideration. 

Accordingly,  at  the  time,  I  met  with  them,  and  pro- 
duced the  following  paper. 

"Hints  for  Conversation  upon  the  Subject  of 
Terms  that  might  probably  produce  a  Durable  Union 
between  Britain  and  the  Colonies. 

"1.  The  tea  destroyed  to  be  paid  for. 
"  2.  The  Tea-duty  Act  to  be  repealed,  and  all  the 
duties  that  have  been  received  upon  it  to  be  repaid 
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mto  the  treasuries  of  the  several  provinces  from  virhich 
they  have  been  collected. 

"3.  The  Acts  of  Navigation  to  be  all  reenacted  in 
the  colonies. 

"  4.  A  naval  officer,  appointed  by  the  crown,  to  reside 
in  each  colony,  to  see  that  those  acts  are  observed, 

"  5.  All  the  acts  restrainmg  manufactures  in  the  col- 
onies to  be  repealed. 

"  6.  All  duties  arising  on  the  acts  for  regulating  trade 
with  the  colonies,  to  be  for  the  public  use  of  the  re- 
spective colonies,  and  paid  into  their  treasuries.  The 
collectors  and  custom-house  officers  to  be  appointed 
by  each  governor,  and  not  sent  from  England. 

"7.  In  consideration  of  the  Americans  maintaining 
their  own  peace  establishment,  and  the  monopoly  Brit- 
ain is  to  have  of  their  commerce,  no  requisition  to  be 
made  from  them  in  time  of  peace. 

**8.  No  troops  to  enter  and  quarter  in  any  colony, 
but  with  the  consent  of  its  legislature. 

**  9.  In  time  of  war,  on  requisition  made  by  the  King, 
with  the  consent  of  Parliament,  every  colony  shall  raise 
money  by  the  following  rules  or  proportions,  viz.  If 
Britam,  on  account  of  the  war,  raises  three  shillings  in 
the  pound  to  its  land  tax,  then  the  colonies  to  add  to 
their  last  general  provincial  peace  tax  a  sum  equal  to 
one  fourth  thereof;  and  if  Britam,  on  the  same  account, 
pays  four 'shillings  in  the  pound,  then  the  colonies  to 
add  to  their  said  last  peace  tax  a  sum  equal  to  half 
thereof,  which  additional  tax  is  to  be  granted  to  his 
Majesty,  and  to  be  employed  m  raising  and  paying 
men  for  land  or  sea  service,  furnishing  provisions,  trans- 
ports, or  for  such  other  purposes  as  the  King  shall  re- 
quire and  direct  And,  though  no  colony  may  con- 
tribute less,  each  may  add  as  much  by  voluntary  grant 
as  they  shall  think  proper. 

VOL,  V  B 
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10.  Casde  William  to  be  restored  to  the  province 
of  the  Massachusetts  Bay,  and  no  fortress  built  by  the 
crown  in  any  province,  but  with  the  consent  of  its  legis- 
lature. 

"11.  The  late  Massachusetts  and  Quebec  Acts  to 
be  repealed,  and  a  free  government  granted  to  Canada. 

•*  12.  All  judges  to  be  appointed  during  good  be- 
haviour, with  equally  permanent  salaries,  to  be  paid  out 
of  the  provmce  revenues  by  appomtment  of  the  As- 
semblies. Or,  if  the  judges  are  to  be  appomted  dur- 
mg  the  pleasure  of  the  crown,  let  the  salaries  be  during 
the  pleasure  of  the  Assemblies,  as  heretofore. 

"  13.  Governors  to  be  supported  by  the  Assemblies 
of  each  province, 

**14.  If  Britain  will  give  up  its  monopoly  of  the 
American  commerce,  then  the  aid  above  mentioned  to 
be  given  by  America  in  time  of  peace  as  well  as  in  time 
of  war. 

"  15.  The  extension  of  the  act  of  Henry  the  Eighth, 
concerning  treasons  to  the  colonies,  to  be  formally  dis- 
owned by  Parliament. 

"16.  The  American  admiralty  courts  reduced  to  the 
same  powers  they  have  in  England,  and  the  acts  es- 
tablishing them  to  be  reenacted  in  America. 

"  17.  All  powers  of  mtemal  legislation  m  the  colonies 
to  be  disclaimed  by  Parliament/' 

In  reading  this  paper  a  second  time,  I  gave  my  rea- 
sons at  length  for  each  article. 

On  the  first  I  observed.  That,  when  the  mjury  was 
done,  Britain  had  a  right  to  reparatUmj  and  would  cer- 
tainly have  had  it  on  demand,  as  was  the  case  when 
mjury  was  done  by  mobs  m  the  time  of  the  Stamp  Act; 
or  she  might  have  a  right  to  return  an  equal  injury,  if 
she  rather  chose  to  do  that ;  but  she  could  not  have  a 
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right  both  to  reparation  and  to  return  an  equal  injury; 
much  less  had  she  a  right  to  return  the  injury  ten  or 
twenty  fold,  as  she  had  done  by  blocking  up  the  port 
of  Boston.  All  which  extra  injury  ought,  in  my  judg- 
ment, to  be  repaired  by  Britain.  That,  therefore,  if 
pajring  for  the  tea  was  agreed  to  by  me,  as  an  article 
fit  to  be  proposed,  it  was  merely  from  a  desire  of  peace, 
and  in  compliance  with  their  opinion  expressed  at  our 
first  meeting,  that  this  was  a  sine  qud  non^  that  the 
dignity  of  Britam  required  it,  and  that,  if  this  was  agreed 
to,  every  thing  else  would  be  easy.  This  reasoning 
was  allowed  to  be  just ;  but  still  the  article  was  thought 
necessary  to  stand  as  it  did. 

On  the  second,  That  the  act  should  be  repealed,  as 
having  never  answered  any  good  purpose,  as  havmg 
been  the  cause  of  the  present  mischief  and  never  likely 
to  be  executed.  That,  the  act  being  considered  as  un- 
constitutional by  the  Americans,  and  what  the  Parlia- 
ment  had  no  right  to  make,  they  must  consider  all  the 
money  extorted  by  it,  as  so  much  wrongfully  taken,  and 
of  which  therefore  restitution  ought  to  be  made ;  and 
the  rather,  as  it  would  furnish  a  fund  out  of  which  the 
payment  for  the  tea  destroyed  might  best  be  defrayed. 
The  gentiemen  were  of  opinion,  that  the  first  part  of 
this  article,  viz.  the  repeal,  might  be  obtained,  but  not 
the  refundmg  part,  and  therefore  advised  striking  that 
out ;  but,  as  I  thought  it  just  and  right,  I  insisted  on 
its  standing. 

On  the  third  and  fourth  articles  I  observed,  we  were 
frequendy  charged  with  views  of  abolishing  the  Naviga- 
tion Act  That,  m  truth,  those  parts  of  it  which  were 
of  most  importance  to  Britam,  as  tending  to  increase 
its  naval  strength,  viz.  those  restraining  the  trade,  to  be 
carried  on  only  in  ships  belonging  to  British  subjects, 
navigated  by  at  least  three  quarters  British  or  colony 
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seamen,  &c.,  were  as  acceptable  to  us  as  they  could  be 
to  Britain,  since  we  wished  to  employ  our  own  ships  in 
^reference  to  foreigners,  and  had  no  desire  to  see  for- 
eign ships  enter  our  ports.  That  indeed  the  obliging 
us  to  land  some  of  our  commodities  in  England  heiore 
we  could  carry  them  to  foreign  markets,  and  forbidding 
our  importation  of  some  goods  directly  from  foreign 
countries,  we  thought  a  hardship,  and  a  greater  loss  to 
us  than  gain  to  Britain,  and  therefore  proper  to  be  re- 
pealed. But,  as  Britam  had  deemed  it  an  equivalent  for 
her  protection,  we  had  never  applied,  or  proposed  to 
apply,  for  such  a  repeal.  And,  if  they  must  be  con- 
tmued,  I  thought  it  best  (since  the  power  of  Parliament 
to  make  them  was  now  disputed),  that  they  should  be 
reenacted  m  all  the  colonies,  which  would  demonstrate 
their  consent  to  them.  And  then,  if,  as  in  the  sixth  ar- 
ticle, all  the  duties  arising  on  them  were  to  be  collected 
by  officers  appointed  and  salaried  in  the  respective 
governments,  and  the  produce  paid  into  their  treasu- 
ries, I  was  sure  the  acts  would  be  better  and  more 
faithfully  executed,  and  at  much  less  expense,  and  one 
great  source  of  misunderstanding  removed  between  the 
two  countries,  viz.  the  calumnies  of  low  officers  ap- 
pointed from  home,  who  were  for  ever  abusing  the  peo- 
ple of  the  country  to  government,  to  magnify  their  own 
zeal,  and  recommend  themselves  to  promotion.  That 
the  extension  of  the  admiralty  jurisdiction,  so  much 
complained  of,  would  then  no  longer  be  necessary; 
and  that,  besides  its  being  the  interest  of  the  colonies 
to  execute  those  acts,  which  is  the  best  security,  gov- 
ernment might  be  satisfied  of  its  being  done,  from  ac- 
counts to  be  sent  home  by  the  naval  officers  of  the 
fourth  article.  The  gentlemen  were  satisfied  with  these 
reasons,  and  approved  the  third  and  fourth  articles ;  so 
they  were  to  stand. 


NEGOTIATIONS  IN  LONDON.  17 

The  fifth  they  apprehended  would  meet  widi  diffi- 
culty. They  said,  that  restraining  manufactures  in  the 
colonies  was  a  favorite  idea  here ;  and  therefore  they 
wished  that  article  to  be  omitted,  as  the  proposing  it 
would  alarm  and  hinder  perhaps  the  considering  and 
granting  others  of  more  importance ;  but,  as  I  insisted 
on  the  equity  of  allowing  aU  subjects  in  every  country 
to  make  the  most  of  their  natural  advantages,  they  de<- 
sired  I  would  at  least  alter  the  last  word  from  repeakd 
to  reconsidered,  which  I  complied  with. 

In  maintaining  the  seventh  article  (which  was  at  first 
objected  to,  on  the  principle  that  all  under  the  care  of 
government  should  pay  towards  the  support  of  it,)  my 
reasons  were,  that,  if  every  dbtinct  part  of  the  King's 
dominions  supported  its  own  government  in  time  of 
peace,  it  was  all  that  could  justly  be  required  of  it ; 
that  all  the  old  or  confederated  colonies  had  done  so 
from  their  beginning ;  that  their  taxes  for  that  purpose 
were  very  considerable ;  that  new  countries  had  many 
public  expenses,  which  old  ones  were  free  from,  the 
works  being  done  to  their  hands  by  their  anpestors, 
such  as  making  roads  and  bridges,  erecting  churcheSi 
court-houses,  forts,  quays,  and  other  public  buildings, 
founding  schools  and  places  of  education,  hospitals  and 
alms-houses,  &c.  &c. ;  that  the  voluntary  and  the  legal 
subscriptions  and  taxes  for  such  purposes,  taken  to- 
gether,  amounted  to  more  than  was  paid  by  equal  es- 
tates in  Biitam,  That  it  would  be  best  for  Britain,  on 
two  accounts,  not  to  take  money  fi^m  us,  as  contribu- 
tion to  its  public  expense,  in  time  of  peace ;  first,  for 
that  just  so  much  less  would  be  got  from  us  in  com- 
merce, smce  all  we  could  spare  was  already  gained 
fit)m  us  by  Britain  in  that  way;  and,  secondly,  that, 
coming  into  the  hands  of  British  ministers,  accustomed 
to  prodigality  of  public  money,  it  would  be  squandered 

VOL*  V.  3  B* 
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and  dissipated^  answering  no  good  general  purpose. 
That,  if  we  were  to  be  taxed  towards  the  support  of 
government  in  Britam,  as  Scodand  has  been  since  the 
union,  we  ought  then  to  be  allowed  the  same  privileges 
in  trade  as  she  has  been  allowed.  That,  if  we  are 
called  upon  to  give  to  the  sinking  fund,  or  the  national 
debt,  Ireland  ought  be  likewise  called  upon  ;  and  both 
they  and  we,  if  we  gave,  ought  to  have  some  means 
established  of  inquiring  mto  the  application,  and  secur- 
ing a  compliance  with  the  terms  on  which  we  should 
grant.  That  British  ministers  would  perhaps  not  like 
our  meddling  with  such  matters ;  and  that  hence  might 
arise  new  causes  of  misunderstanding.  That,  upon  the 
whole,  therefore,  I  thought  it  best  on  all  sides,  that  no 
aids  shall  be  asked  or  expected  from  the  colonies  in 
time  of  peace ;  that  it  would  then  be  their  interest  to 
grant  bountifully  and  exert  themselves  vigorously  in 
time  of  war,  the  sooner  to  put  an  end  to  it  That 
specie  was  not  to  be  had  to  send  to  England  in  sup- 
plies, but  the  colonies  could  carry  on  war  with  their 
own  paper  money ;  which  would  pay  troops,  and  for 
provisions,  transports,  carriages,  clothing,  arms,  &c.  So 
this  seventh  article  was  at  length  agreed  to  without 
further  objection. 

The  eighth  the  gendemen  were  confident  would 
never  be  granted.  For  the  whole  world  would  be  of 
opinion,  that  the  King,  who  is  to  defend  all  parts  of 
his  dominions,  should  have  of  course  a  right  to  place 
his  troops  where  they  might  best  answer  that  purpose. 
I  supported  the  article  upon  principles  equally  impor- 
tant, in  my  opinion,  to  Britain  as  to  her  colonies ;  for 
that,  if  the  King  could  bring  into  one  part  of  his  do- 
minions troops  raised  in  any  other  part  of  them,  without 
the  consent  of  the  legislatures  of  the  part  to  which 
they  were  brought,  he  might  bring  armies  raised  in 
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America  into  England  without  consent  of  Parliament, 
which  probably  would  not  like  it,  as  a  few  years  since 
they  had  not  liked  the  introduction  of  the  Hessians  and 
Hanoverians,  though  justified  by  the  supposition  of  its 
bemg  a  time  of  danger.  That,  if  there  should  be  at 
any  time  real  occasion  for  British  troops  in  America, 
there  was  no  doubt  of  obtaining  the  consent  of  the  As- 
semblies  there ;  and  I  was  so  far  from  being  willing  to 
drop  this  article,  that  I  thought  I  ought  to  add  another, 
requuing  all  the  present  troops  to  be  withdrawn,  before 
America  could  be  expected  to  treat  or  agree  upon  any 
terms  of  accommodation ;  as  what  they  should  now  do 
of  that  kind  might  be  deemed  the  effect  of  compul- 
sion,  the  appearance  of  which  ought  as  much  as  pos- 
sible to  be  avoided,  since  those  reasonable  things  mi^t 
be  agreed  to,  where  the  parties  seemed  at  least  to  act 
freely,  which  would  be  strongly  refused  under  threats 
or  the  semblance  of  force.  That  the  withdrawing  the 
troops  was  therefore  necessary  to  make  any  treaty  du- 
rably bmding  on  the  part  of  the  Americans,  since  proof 
of  having  ac*ed  under  force  would  invalidate  any  agree- 
ment. And  It  could  be  no  wonder,  that  we  should 
insist  on  the  crown's  having  no  right  to  bring  a  stand- 
ing army  among  us  m  time  of  peace,  when  we  saw 
now  before  our  eyes  a  striking  mstance  of  the  ill  use 
to  be  made  of  it,  viz.  to  distress  the  King's  subjects  in 
different  parts  of  his  dominions,  one  part  after  the  other, 
into  a  submission  to  arbitrary  power,  which  was  the 
avowed  design  of  the  army  and  fleet  now  placed  at 
Boston.  Findmg  me  obstinate,  the  gentiemen  consent- 
ed to  let  this  stand,  but  did  not  seem  quite  to  approve 
of  it  They  wished,  they  said,  to  have  this  a  paper  or 
plan  that  they  might  show  as  containbg  the  sentiments 
of  considerate,  impartial  persons,  and  such  as  they  might 
as  Englishmen  support,  which  they  thought  could  not 
well  be  the  case  with  this  article. 
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The  ninth  article  was  so  drawn,  in  compliance  with 
an  idea  of  Dr.  Fothergill's^  started  at  our  first  meeting, 
viz,  that  government  here  would  probably  not  be  sat- 
isfied with  the  promise  of  voluntary  grants  in  time  <£ 
war  from  the  Assemblies,  of  which  the  quantity  must 
be  uncertain ;  that,  therefore,  it  would  be  best  to  pro- 
portion them  in  some  way  to  the  shillings  in  the  pound 
raised  in  England ;  but  how  such  proportion  could  be 
ascertained  he  was  at  a  loss  to  contrive.  I  was  desired 
to  consider  it  It  had  been  said,  too,  that  Parliament 
was  become  jealous  of  the  right  claimed  and  heretofore 
used  by  the  croim,  of  raising  money  m  the  colonies 
without  Parliamentary  consent;  and,  therefore,  since 
we  would  not  pay  Parliamentary  taxes,  future  requisi- 
tions must  be  made  with  consent  of  Parliament,  and 
not  otherwise.  I  wcmdered  that  the  crown  should  be 
willing  to  give  up  that  separate  right,  but  had  no  ob- 
jection to  its  limiting  itself,  if  it  thought  proper;  so  I 
drew  the  article  accordingly,  and  contrived  to  propor- 
tion the  aid  by  the  tax  of  the  last  year  ci  peace.  And 
since  it  was  thought,  that  the  method  I  should  have 
liked  best,  would  never  be  agreed  to,  viz.  a  Continen- 
tal Congress  to  be  called  by  the  crown,  for  answering 
requisitions  and  proportioning  aids,  I  chose  to  leave 
room  for  vduntary  additions  by  the  separate  Assem- 
blies, that  the  crown  might  have  some  motive  for  calUng 
them  together,  and  cultivating  their  good  will,  and  they 
have  some  satisfaction  m  showmg  their  loyalty  and  their 
zeal  in  the  common  cause,  and  an  opportunity  of  mani- 
festing their  disapprobation  of  a  war,  if  they  did  not 
think;  it  a  just  one.  This  article  therefore  met  with  no 
objection  from  them;  and  I  had  another  reason  for 
likmg  it,  viz.  that  the  view  of  the  proportion  to  be  given 
in  time  of  war,  might  make  us  the  more  frugal  in  time 
of  peace* 
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For  the  tenth  ardcle,  I  urged  the  injustice  of  seizing 
that  fortress,  (which  had  been  built  at  an  immense 
charge  by  the  proTince,  for  the  defence  of  their  port 
agamst  nation^d  enemies^)  and  turning  it  into  a  citadel 
for  awing  Ae  town,  restraining  their  trade,  blocking  up 
their  port,  and  depriving  them  of  their  privileges.  That 
a  great  deal  had  been  said  of  their  injustice  in  destroy 
ing  the  tea;  but  here  was  a  much  greater  injustice 
uncompensated,  thlit  castle  having  cost  the  province 
three  hundred  tbotxsaaid  pounds.  And  that  such  a  use 
inade  of  a  fortrei^  they  had  built,  would  not  only  ef- 
fectually discourage  every  colony  from  ever  building 
another,  and  thereby  leave  them  mc^e  exposed  to  for- 
eign enemies,  but  was  a  good  reason  for  their  insisting 
that  the  crown  should  never  erect  any  hereafter  in  their 
limits,  without  the  consent  of  the  legislature.  The 
gendemen  had  not  much  to  say  against  this  article, 
but  thought  it  would  hardly  be  admitted. 

The  ekventh  article,  it  was  thought,  would  be  strong- 
ly objected  to ;  that  it  would  be  urged  the  old  colo- 
nists could  have  nothing  to  do  With  the  affairs  of  Can- 
ada, whatever  we  had  with  those  of  the  Massachusetts ; 
that  it  would  be  considered  as  an  officious  meddling 
merely  to  disturb  government ;  and  that  some  even  rf 
the  Massachusetts  acts  were  thought  by  administration 
to  be  improvements  d  that  government,  viz.  those  al 
tering  the  appointment  of  counsellors,  the  choice  of 
jurymen,  and  the  forbidding  of  town  meetings.  I  re- 
plied, that  we,  having  assisted  in  the  conquest  of  Can- 
ada, at  a  great  expense  of  blood  and  treasure,  had 
some  right  to  be  considered  in  the  settlement  of  it 
That  the  establishmg  an  arbitrary  government  on  the 
back  of  our  settlements  might  be  dangerous  to  us  all ; 
and  that,  loving  liberty  ourselves,  we  wished  it  to  be 
extended  among  mankind,  and  to  have  no  foundation 
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for  future  slavery  laid  in  America.  That,  as  to  amend- 
ing the  Massachusetts  government,  though  it  might  be 
shown  that  every  one  of  these  pretended  amendments 
were  real  mischiefs,  yet  that  charters  being  compacts 
between  two  parties,  the  Kmg  and  the  people,  no  alter- 
ation could  be  made  in  them,  even  for  the  better,  but 
by  the  consent  of  both  parties.  That  the  Parliament's 
daim  and  exercise  of  a  power  to  alter  our  charters, 
which  had  always  been  deemed  inviolable  but  for  for- 
feiture, and  to  alter  laws  made  in  pursuance  of  these 
charters,  which  had  received  the  royal  approbation,  and 
thenceforth  deemed  fixed  and  unchangeable,  but  by 
the  powers  that  made  them,  had  rendered  all  our  con- 
stitutions uncertain,  and  set  us  quite  afloat  That,  as, 
by  claiming  a  right  to  tax  us  ad  libitum,  they  deprived 
us  of  all  property ;  so,  by  this  claim  of  altering  our 
laws  and  charters  at  will,  they  deprived  us  of  all  priv- 
flege  and  right  whatever,  but  what  we  should  hold  at 
their  pleasure.  That  this  was  a  situation  we  could  not 
be  in,  and  must  risk  life  and  every  thing  rather  than 
submit  to  it.    So  this  article  remained. 

The  twelfth  article  I  explamed,  by  acquainting  the 
gentlemen  with  the  former  situation  of  the  judges  in 
most  colonies,  viz.  that  they  were  appomted  by  the 
crown,  and  paid  by  the  Assemblies.  That,  the  appoint- 
ment bemg  during  the  pleasure  of  the  crown,  the  sal- 
ary had  been  during  the  pleasure  of  the  Assembly. 
That,  when  it  has  been  urged  agamst  the  Assemblies, 
that  their  making  judges  dependent  on  them  for  their 
salaries,  was  aiming  at  an  undue  influence  over  the 
courts  of  justice ;  the  Assemblies  usually  replied,  that 
making  them  dependent  on  the  crown  for  continuance 
in  their  places,  was  also  retaining  an  undue  influence 
over  those  courts ;  and  that  one  undue  influence  was 
a  proper  balance  for  the  other ;  but  that  whenever  the 
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crown  would  consent  to  acts  makmg  the  judges  during 
good  behaviourj  the  Assemblies  would  at  the  same  time 
grant  their  salaries  to  be  permanent  during  their  con- 
tinuance in  office.  This  the  crown  has  however  con- 
stantly refused.  And  this  equitable  oflfer  is  now  again 
here  proposed ;  the  colonies  not  being  able  to  conceive 
why  their  judges  should  not  be  rendered  as  mdepend- 
ent  as  those  in  England.  That,  on  the  contrary,  the 
crown  now  claimed  to  make  the  judges  in  the  colonies 
dependent  on  its  favor  for  both  place  and  salary,  both 
to  be  continued  at  its  pleasure.  This  the  colonies  must 
oppose  as  inequitable,  as  puttmg  both  the  weights  into 
one  of  the  scales  of  justice.  If,  therefore,  the  crown 
does  not  choose  to  commission  the  judges  during  good 
behaviour,  with  equally  permanent  salaries,  the  alterna- 
tive proposed  that  the  salaries  continue  to  be  paid  dur- 
ing the  pleasure  of  the  Assemblies  as  heretofore.  The 
gentlemen  allowed  this  article  to  be  reasonable. 

The  thirteenth  was  objected  to,  as  nothing  was  gen- 
erally thought  more  reasonable  here,  than  that  the  Kmg 
should  pay  his  own  governor,  in  order  to  render  him 
independent  of  the  people,  who  otherwise  might  aim 
at  influencing  him  against  his  duty,  by  occasionally 
withholding  his  salary.  To  this  I  answered,  that  gov- 
ernors sent  to  the  colonies  were  often  men  of  no  estate 
or  principle,  who  came  merely  to  make  fortunes,  and 
had  no  natural  regard  for  the  country  they  were  to 
govern.  That  to  make  them  quite  independent  of  the 
people,  was  to  make  them  careless  of  their  conduct, 
whether  it  was  beneficial  or  mischievous  to  the  public, 
and  giving  a  loose  to  their  rapacious  and  oppressive 
dispositions.  That  the  influence  supposed  could  never 
extend  to  operate  any  thing  prejudicial  to  the  King's 
service,  or  the  interest  of  Britain ;  since  the  governor 
was  bound  by  a  set  of  particular  mstructions,  which 
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he  had  giyen  surety  to  observe ;  and  all  the  laws  he 
assented  to  were  subject  to  be  repealed  by  the  crown, 
if  found  improper.  That  the  payment  of  the  salaries 
by  the  people  was  more  satisfactory  to  them,  as  it  was 
productive  of  a  good  understandmg  and  mutual  good 
offices  between  governor  and  governed,  and  therefwe 
the  bnovation  lately  made  in  that  respect  at  Boston 
and  New  York  had,  in  my  opinion,  better  be  laid  aside. 
So  this  article  was  suffered  to  remain. 

But  the  fourteenth  was  thought  totally  inadmissible. 
The  monopoly  of  the  American  commerce  could  never 
be  given  up,  and  the  proposing  it  would  only  give  of- 
fence without  answering  any  good  purpose.  I  was 
therefore  prevailed  on  to  strike  it  wholly  out. 

The  fifteenth  was  readily  agreed  to. 

The  sixteenth  it  was  thought  would  be  of  little  con- 
sequence, if  the  duties  were  given  to  the  colony  treas- 
uries. 

The  seventeenth  it  was  thought  could  hardly  be  ob- 
tained, but  might  be  tried. 

Thus  having  gone  through  the  whole,  I  was  desired 
to  make  a  fair  copy  for  Dr.  Fothergill,  who  now  in- 
formed us,  that,  having  an  opportunity  of  seeing  daily 
Lord  Dartmouth,  of  whose  good  disposition  he  had  a 
h^h  opinion,  he  would  communicate  the  paper  to  him, 
as  the  sentiments  of  considerate  persons,  who  wished 
the  welfare  of  both  countries.  "Suppose,**  said  Mr. 
Barclay,  "I  were  to  show  this  paper  to  Lord  Hyde; 
would  there  be  any  thing  amiss  in  so  doing  ?  He  is 
a  very  knowmg  man;  and,  though  not  in  the  minis- 
tiy,  properly  speaking,  he  is  a  good  deal  attended  to 
by  them.  I  have  some  acquaintance  with  him ;  we 
converse  freely  sometimes ;  and  perhaps,  if  he  and  I 
were  to  talk  these  articles  over,  and  I  should  commu- 
nicate to  him  our  conversation  upon  them,  some  good 
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mght  arise  out  of  k.**  Dr.  Fothei^U  had  no  objection, 
and  I  said  I  could  have  none.  I  knew  Lord  Hyde  a 
little,  and  had  an  esteem  for  him.  I  had  drawn  the  pa- 
per at  their  request,  and  it  was  now  theirs  to  do  with 
it  what  they  pleased.  Mr.  Barclay  then  proposed  that 
I  should  send  the  fair  copy  to  him,  which,  after  making 
one  for  Dr.  Fothergill  and  one  for  himself,  he  would 
return  to  me.  Another  question  then  arose,  whether  I 
had  any  objection  to  their  mentioning  that  I  had  been 
consulted.  I  said,  none  that  related  to  myself;  but  it 
was  my  opinion,  if  they  wished  any  attention  paid  to 
die  propositions,  it  would  be  better  not  to  mention  me; 
the  ministry  having,  as  I  conceived,  a  prejudice  against 
me,  and  every  thing  that  came  from  me.  They  said, 
on  that  consideration  it  might  be  best  not  to  mention 
me;  and  so  it  was  concluded.  For  my  own  part,  I 
kept  this  whole  proceeding  a  profound  secret;  but  I 
soon  after  discovered,  that  it  had  taken  air  by  some 
means  or  other.  , 

Bemg  much  interrupted  the  day  foDowing,  I  did  not 
copy  and  send  the  paper.  The  next  morning  I  re- 
ceived a  note  from  Mr.  Barclay,  pressing  to  have  it 
before  twelve  o^dock.  I  accordingly  sent  it  to  him. 
Three  days  after,  I  received  the  following  note  from  him. 

"D.  Barclay  presents  his  respects,  and  acquamts 
Dr.  Franklin,  that,  bemg  informed  a  pamphlet,  entitled 
^  A  Friendly  Address,'  has  been  dispersed  to  the  dis^ 
advantage  of  America,  (in  particular  by  the  Dean  of 
Norwich,)  he  desires  Dr.  Franklin  will  peruse  the  en- 
cbsed,  just  come  to  hand  from  America ;  and,  if  he 
approves  of  it,  republish  it,  as  D.  Barclay  wishes  some- 
thing might  be  properly  spread  at  Norwich.  D.  Bar- 
clay saw  to-day  a  person,  with  whom  he  had  been 
yesterday  (before  he  called  on  Dr.  Franklin),  and  had 

VOL.  V.  4  c 


26  FRANKLIN'S  WRITINGS. 

the  satisfaction  of  walking  part  of  the  way  with  him  to 
another  noble  person's  house,  to  meet  on  the  businesSj 
and  he  told  him,  that  he  could  say,  that  he  saw  some 
light. 

''Cheapside,  Uth  instant:' 

The  person  so  met  and  accompanied  by  Mr.  Barclay, 
I  understood  to  be  Lord  Hyde,  going  either  to  Lord 
Dartmouth's  or  Lord  North's ;  I  knew  not  which. 

In  the  following  week  arrived  the  proceedings  of 
the  Congress,  which  had  been  long  and  anxiously  ex- 
pected, both  by  the  friends  and  adversaries  of  America. 

The  petition  of  Congress  to  the  King  was  enclosed 
to  me,  and  accompanied  by  the  following  letter  from 
their  president,  addressed  to  the  American  agents  in 
London,  as  follows. 

"  To  Paul  Wentworth,  Esquire,  Dr.  Benjamin  Franklin, 
William  Bollan,  Esquire,  Dr.  Arthur  Lee,  Thomas 
Life,  Esquire,  Edmund  Burke,  Esquire,  Charles 
Garth,  Esquire. 

<<  Philadelphia,  October  26th,  1774 

"  Gendemen, 

"  We  give  you  the  strongest  proof  of  our  reliance  on 
your  zeal  and  attachment  to  the  happiness  of  America, 
and  the  cause  of  liberty,  when  we  commit  the  enclosed 
papers  to  your  care. 

"We  desire  you  will  deliver  the  Petition  into  the 
hands  of  his  Majesty ;  and,  after  it  has  been  presented, 
we  wish  it  may  be  made  public  through  the  press,  to- 
gether with  the  list  of  grievances.  And  as  we  hope 
for  great  assistance  from  the  spirit,  virtue,  and  justice 
of  the  nation,  it  is  our  earnest  desire,  that  the  most 
effectual  care  be  taken,  as  early  as  possible,  to  furnish 
the  trading  cities  and  manufacturing  towns  throughaut 
the  united  kingdom  with  our  Memorial  to  the  People 
of  Great  Britain. 
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"  We  doubt  not  but  that  your  good  sense  and  dis- 
cernment will  lead  you  to  avsdl  yourselves  of  every  as- 
sistance, that  may  be  derived  from  the  advice  and  friend- 
ship of  all  great  and  good  men,  who  may  incline  to 
aid  the  cause  of  liberty  and  mankind. 

"The  gratitude  of  America,  expressed  in  the  en- 
closed vote  of  thanks,  we  desire  may  be  conveyed  to 
the  deserving  objects  of  it,  in  the  manner  that  you 
think  wiU  be  most  acceptable  to  them.* 

"It  is  proposed  that  another  Congress  be  held  on 
the  10th  of  May  next,  at  this  place;  but  in  the  mean 
time  we  beg  the  favor  of  you,  Gentiemen,  to  transmit  to 
the  Speakers  of  the  several  Assemblies,  the  earliest 
information  of  the  most  authentic  accounts  you  can 
collect,  of  all  such  conduct  and  designs  of  ministry  or 
Parliament,  as  it  may  concern  America  to  know.  We 
are,  with  unfeigned  esteem  and  regard,  Grendemen,  &c. 
By  order  of  the  Congress. 

"Henrt  Middleton,  President" 

The  first  impression  made  by  the  proceedings  of  the 
American  Congress  on  people  in  general,  was  gready 
in  our  favor.  Administration  seemed  to  be  staggered, 
were  impatient  to  know  whether  the  Petition  mentioned 
in  the  proceedings  was  come  to  my  hands,  and  took 
a  roundabout  method  of  obtaining  that  information,  by 
getting  a  mmisterial  merchant,  a  known  intimate  of  the 
Solicitor-General,  to  write  me  a  letter,  importing  that  he 
heard  I  had  received  such  a  petition,  that  I  was  to  be 

*  This  vote  of  thanks  was  as  follows.  «  OdoberSiSth,  1774.  Resolved, 
That  this  Congress,  in  their  own  names,  and  in  the  behalf  of  all  those 
whom  they  represent,  do  present  their  most  grateful  acknowledgments 
to  those  truly  noble,  honorable,  and  patriotic  advocates  of  civil  and  re- 
ligious liberty,  who  have  so  generously  and  powerililly,  though  unsuc- 
cessfully, espoused  and  defended  the  cause  of  America,  both  in  and  out 
of  Parliament" — Editob. 
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attended  in  presenting  it  by  the  merchants^  and  begging 
to  know  the  thne,  that  he  might  attend  ^on  so  impor- 
tant an  occasion,  and  give  his  testimony  to  so  good  a 
work.'^  Before  these  proceedmgs  arrived,  it  had  been 
given  out,  that  no  petition  from  the  Congress  could  be 
•received,  as  they  were  an  illegal  body;  but  the  Secre- 
tary of  State,  after  a  day's  perusal  (during  which  a 
council  was  held),  told  us  it  was  a  decent  and  [X'oper 
petition,  and  cheerfully  undertook  to  present  it  to  his 
Majesty,  who,  he  afterwards  assured  us,  was  pleased 
to  receive  it  very  graciously,  and  to  promise  to  lay  it, 
as  soon  as  they  met,  before  his  two  Houses  of  Parlia- 
ment ;  and  we  had  reason  to  believe,  that,  at  that  time, 
the  petition  was  intended  to  be  made  the  foundation  of 
some  change  of  measures ;  but  that  purpose,  if  such 
there  was,  did  not  long  continue. 

About  this  time,  I  received  a  letter  from  Mr.  Barclay, 
then  at  Norwich,  dated  December  18th,  ex{»iessing  his 
opinion,  that  it  might  be  best  to  postpone  taking  any 
further  steps  in  the  affair  of  procuring  a  meeting  and 
petition  of  the  merchants,  (on  which  we  had  had  sever- 
al consultations,)  tifl  after  the  holidays,  thereby  to  give 
the  proceedings  of  Congress  more  time  to  woric  upon 
men's  minds;  adding,  "I  likewise  consider,  that  our 
superiors  wOl  have  some  little  time  for  reflection,  and 
perhaps  may  contemplate  on  the  propriety  of  the 
*  Hints'  in  their  possession.  By  a  few  lines  I  have 
received  from  Lord  Hyde,  he  intimates  his  hearty  wish 
that  they  may  be  productive  of  what  may  be  practi^ 
cable  and  advantageous  for  the  mother  country  and  the 
colonies." 

On  the  22d,  Mr.  Barclay  was  come  to  town,  when  I 
dined  with  him,  and  learnt  that  Lord  Hyde  thought 
the  propositions  too  hard. 

On  the  24th,  I  received  the  following  note  from  a 
considerable  merchant  in  the  city,  viz. 
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**Mr.  William  Neate  presents  his  most  respectful 
compliments  to  Dr.  Franklin,  and,  as  a  report  prevailed 
yesterday  evening,  that  all  the  disputes  betweeti  Great 
Britain  and  the  American  colonies  w^ere,  through  his 
application  and  influence  with  Lord  North,  amicably 
setded,  conformable  to  the  wish  and  desire  of  the  late 
Congress,  W.  N.  desires  the  fs^or  of  Dr.  Franklin  to 
inform  him  by  a  line,  per  the  bearer,  whether  there  is 
any  credit  to  be  given  to  the  report. 

«  St.  Mary  HUi,  24th  December,  1774.'* 

My  answer  was  to  thb  effect ;  that  I  should  be  very 
happy  to'  be  able  to  mform  him,  that  the  report  he  had 
heard  had  some  truth  in  it ;  but  I  could  only  assure 
him,  that  I  knew  nothing  of  the  matter.  Such  reports, 
however,  were  conlidendy  circulated,  and  had  some 
effect  in  recovering  the  stocks,  which  had  fallen  three 
or  four  per  cent. 

On  Christmas-day  even'mg,  visiting  Mrs.  Howe,  she 
told  me  as  soon  as  I  went  in,  that  her  brother.  Lord 
Howe,  wished  to  be  acquamted  with  me ;  that  he  was 
a  very  good  man,  and  she  was  sure  we  should  like 
each  other.  I  said,  I  had  always  heard  a  good  charac- 
ter of  Lord  Howe,  and  should  be  proud  of  the  honor  of 
being  known  to  him.  **  He  is  but  just  by,''  said  she ; 
"will  you  give  me  leave  to  send  for  him?"  "By  all 
means.  Madam,  if  you  think  proper."  She  rang  for  a 
servant,  wrote  a  note,  and  Lord  Howe  came  in  a  few 
minutes. 

After  some  extremely  polite  compliments,  as  to  the 
g^eral  motives  for  his  desiring  an  acquaintance  with  me, 
he  said  he  had  a  particular  one  at  this  time,  which  was  the 
alarmmg  situation  of  our  affairs  with  America,  which  no 
one,  he  was  persuaded,  understood  better  than  myself; 
that  it  was  the  opinion  of  some  friends  of  his,  that  no 
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man  could  do  more  towards  reconciling  our  differences 
than  I  could,  if  I  would  undertake  it ;  that  he  was  sen- 
sible I  had  been  very  ill  treated  by  the  ministry,  but  he 
hoped  that  would  not  be  considered  by  me  in  the  pres- 
ent case ;  that  he  himself^  though  not  m  opposition,  had 
much  disapproved  of  their  conduct  towards  me ;  that 
some  of  them,  he  was  sure,  were  ashamed  of  it,  and 
sorry  it  had  happened ;  which  he  supposed  must  be 
sufficient  to  abate  resentment  m  a  great  and  gener- 
ous mind ;  that,  if  he  were  himself  in  admmistration,  he 
should  be  ready  to  make  me  ample  satisfaction,  which,  he 
was  persuaded,  would  one  day  or  other  be  done ;  that 
he  was  unconnected  with  the  ministry,  except  by  some 
personal  friendships,  wished  well  however  to  government, 
was  anxious  for  the  general  welfare  of  the  whole  em- 
pire, and  had  a  particular  regard  for  New  England,  which 
had  shown  a  very  endearing  respect  to  his  family ;  that 
he  was  merely  an  independent  member  of  Parliament, 
desirous  of  doing  what  good  he  could,  agreeably  to  his 
duty  in  that  statfon ;  that  he  therefore  had  wished  for 
an  opportunity  of  obtaming  my  sentiments  on  the  means 
of  reconciling  our  differences,  which  he  saw  must  be 
attended  with  the  most  mischievous  consequences,  if 
not  speedily  accommodated;  that  he  hoped  his  zeal 
for  the  public  welfare  would,  with  me,  excuse  the  im- 
pertinence of  a  mere  stranger,  who  could  have  other- 
wise no  reason  to  expect,  or  right  to  request,  me  to 
open  my  mind  to  him  on  these  topics  ;  but  he  did  con- 
ceive, that,  if  I  would  indulge  hun  with  my  ideas  of 
the  means  proper  to  bring  about  a  reconciliation,  it 
might  be  of  some  use ;  that  perhaps  I  might  not  be 
willing  myself  to  have  any  direct  communication  with 
this  mmistry  on  this  occasion ;  that  I  might  likewise  not 
care  to  have  it  known,  that  I  had  any  indirect  commu- 
nication with  them,  till  I  could  be  well  assured  of  their 
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good  dispositions ;  that,  being  himself  upon  no  ill  terms 
with  them,  he  thought  it  not  impossible  that  he  might, 
by  conveying  my  sentiments  to  them  and  theirs  to  me, 
be  a  means  of  bringmg  on  a  good  understanding,  with- 
out committing  either  them  or  me,  if  his  negotiation 
should  not  succeed ;  and  that  I  might  rely  on  his  keep- 
ing perfectly  secret  every  thing  I  should  wish  to  re- 
mam  so. 

Mrs.  Howe  here  offering  to  withdraw,  whether  of 
herself,  or  from  any  sign  from  him,  I  know  not,  I 
begged  she  might  stay,  as  I  should  have  no  secret  in 
a  business  of  this  nature,  that  I  could  not  freely  con- 
fide to  her  prudence ;  which  was  truth ;  for  I  had  never 
conceived  a  higher  opmion  of  the  discretion  and  excel- 
lent understanding  of  any  woman  on  so  short  an  ac- 
quaintance. I  added,  that,  though  I  had  never  before 
the  honor  of  being  in  his  Lordship's  company,  his  man- 
ner was  such  as  had  already  engaged  my  confidence, 
and  would  make  me  perfectly  easy  and  fi^e  in  commu- 
nicating myself  to  him. 

I  begged  him,  in  the  first  place,  to  give  me  credit 
for  a  sincere  desire  of  healing  the  breach  between  the 
two  countries ;  that  I  would  cheerfully  and  heartily  do 
every  thing  in  my  small  power  to  accomplish  it ;  but 
that  I  apprehended  from  the  King's  speech,  and  from 
the  measures  talked  of,  as  well  as  those  afready  deter- 
mined on,  no  mtention  or  disposition  of  the  kmd  existed 
in  the  present  mfaustry,  and  therefore  no  accommoda- 
tion could  be  expected  till  we  saw  a  change.  That,  as 
to  what  his  Lordship  mentioned  of  the  personal  injuries 
done  me,  those  done  my  country  were  so  much  great- 
er, that  I  did  not  think  the  other,  at  this  time,  worth 
mentionmg;  that,  besides,  it  was  a  fixed  rule  with 
me,  not  to  mix  my  private  affairs  with  those  of  the 
public ;   that  I  could  join  with  my  personal  enemy  in 
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serving  the  public,  or,  when  it  was  for  its  interest,  with 
the  public  in  serving  that  enemy ;  these  being  my  sen- 
timents, his  Lordship  might  be  assured,  that  no  private 
considerations  of  the  kind  should  prevent  my  being  as 
useful  in  the  present  case  as  my  small  ability  would 
permit. 

He  appeared  satisfied  and  pleased  with  these  dec- 
larations, and  gave  it  me  as  his  sincere  opmion,  that 
some  of  the  ministry  were  extremely  well  disposed  to 
any  reasonable  accommodation,  preserving  only  the  dig- 
nity of  government ;  and  he  wished  me  to  draw  up  in 
writing  some  propositions  containing  the  terms  on  which 
I  conceived  a  good  understanding  might  be  obtamed 
and  established,  and  the  mode  of  proceeding  to  accom- 
plish it ;  which  propositions,  as  soon  as  prepared,  we 
might  meet  to  consider,  either  at  his  house,  or  at  mine, 
or  where  I  pleased ;  but,  as  his  bemg  seen  at  my  house, 
or  me  at  his,  mighty  he  thought,  occasion  some  specula- 
tion, it  was  concluded  to  be  best  to  meet  at  his  sister's, 
who  readily  offered  her  house  for  the  purpose,  and 
where  there  was  a  good  pretence  with  her  family 
and  friends  for  my  being  often  seen,  as  it  was  known 
we  played  together  at  chess.  I  undertook,  accordingly, 
to  draw  up  something  of  the  kind;  and  so  for  that 
time  we  parted,  agreemg  to  meet  at  the  same  place 
agadn  on  the  Wednesday  following. 

I  dined  about  this  time  by  invitation  with  Governor 
Pownall.  There  was  no  company  but  the  family ;  and 
after  dinner  we  had  a  tete-a-tete.  He  had  been  in  the 
opposition;  but  was  now  about  making  his  peace,  in 
order  to  come  mto  Parliament  upon  ministerial  mterest, 
which  I  did  not  then  know^  He  told  me,  what  I  had 
before  been  told  by  several  of  Lord  North's  friends, 
that  the  American  measures  were  not  the  measures 
of  that  mmister,  nor  approved  by  him;  that,  on  the 
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contrary,  he  was  well  disposed  to  promote  a  reconcilia- 
tion upon  any  tenns  honorable  to  government ;  that  I  had 
been  looked  upon  as  the  great  fomenter  of  the  opposi- 
tion in  America,  and  as  a  great  adversary  to  any  ac- 
commodation ;  that  he,  Governor  Pownall,  had  given  a 
different  account  of  me,  and  had  told  his  Lordship  that 
I  was  certainly  much  misunderstood.  From  the  Gov- 
ernor's further  discourse  I  collected,  that  he  wished  to 
be  employed  as  an  envoy  or  commissioner  to  America, 
to  settle  the  differences,  and  to  have  me  with  him ;  but, 
as  I  apprehended  there  was  little  likelihood  that  either 
of  us  would  be  so  employed  by  government,  I  did  not 
give  much  attention  to  that  part  of  his  discourse. 

I  should  have  mentioned  in  its  place  (but  one  can- 
not recollect  every  thing  in  order),  that,  decUnmg  at 
first  to  draw  up  the  propositions  desired  by  Lord  Howe, 
I  alleged  its  being  unnecessary,  since  the  Congress  in 
their  petition  to  the  King,  just  then  received  and  pre- 
sented through  Lord  Dartmouth,  had  stated  their  griev- 
ances, and  pointed  out  very  explicitly  what  would  re- 
store the  ancient  harmony ;  and  I  read  a  part  of  the 
petition  to  show  their  good  dispositions,  which,  being 
very  pathetkally  expressed,  seemed  to  affect  both  the 
brother  and  sister.  But  still  I  was  desired  to  give  my 
ideas  of  the  steps  to  be  taken,  in  case  some  of  the 
{MX)positi(His  in  the  petition  should  not  be  thought  ad- 
missible.   And  this,  as  I  said  before,  I  undertook  to  do. 

I  had  promised  Lord  Chatham  to  communicate  to 
him  the  first  important  news  I  should  receive  fix)m 
America.,  I  therefore  sent  him  the  proceedings  of  the 
Congress  as  soon  as  I  received  them ;  but  a  whole  week 
passed  after  I  received  the  petition,  before  I  could,  as  I 
wished  to  do,  wait  upon  him  with  it,  in  order  to  obtain 
his  sentiments  on  the  whole  ;  for  my  time  was  taken  up 
in  meetings  with  the  other  agents  to  consult  about 
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presenting  the  petition,  in  waiting  three  different  days 
with  them  on  Lord  Dartmouth,  in  consulting  upon  and 
writing  letters  to  the  Speakers  of  Assemblies,  and  other 
business,  which  did  not  allow  me  a  day  to  go  to  Hayes. 
At  last,  on  Monday  the  26th,  I  got  out,  and  was  there 
about  one  o'clock.  He  received  me  with  an  affection- 
ate kind  of  respect,  that  from  so  great  a  man  was  ex- 
tremely  engaging ;  but  the  opinion  he  expressed  of  the 
Congress  was  still  more  so.  They  had  acted,  he  said, 
with  so  much  temper,  moderation,  and  wisdom,  that  he 
thought  it  the  most  honorable  assembly  of  statesmen 
since  those  of  the  ancient  Greeks  and  Romans,  in  the 
most  virtuous  times.  That  there  were  not  in  their 
whole  proceedings  above  one  or  two  things  he  could 
have  wished  otherwise ;  perhaps  but  one,  and  that  was 
their  assertion,  that  the  keepmg  up  a  standing  army  in 
the  colonies  in  time  of  peace,  without  consent  of  their 
legislatures,  was  against  law.  He  doubted  that  was 
not  well  founded,  and  that  the  law  alluded  t&  did  not 
extend  to  the  colonies.  The  rest  he  admired  and  hon- 
ored. He  thought  the  petition  decent,  manly,  and 
properly  expressed.  He  inquired  much  and  particu- 
larly concerning  the  state  of  America,  the  probability 
of  theu*  perseverance,  the  difficulties  they  must  meet 
with  in  adhering  for  any  long  tune  to  their  resolutions, 
the  resources  they  might  have  to  supply  the  deficiency 
of  commerce;  to  all  which  I  gave  him  answers  with 
which  he  seemed  well  satisfied.  He  expressed  a  great 
regard  and  warm  affection  for  that  country,  with  hearty 
wishes  for  their  prosperity ;  and  that  govemnjent  here 
might  soon  come  to  see  its  mistakes,  and  rectify  them ; 
and  intimated  that  possibly  he  might,  if  his  health 
permitted,  prepare  something  for  its  consideration,  when 
the  Parliament  should  meet  after  the  holidays ;  on  which 
he  should  wish  to  have  previously  my  sentiments. 
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I  mentioned  to  him  the  very  hazardous  state  I  con- 
ceived we  were  in,  by  the  continuance  of  the  army  in 
Boston ;  that,  whatever  disposition  there  might  be  in 
the  inhabitants  to  give  no  just  cause  of  offence  to  the 
troops,  or  in  the  general  to  preserve  order  among  them, 
an  unpremeditated,  unforeseen  quarrel  might  happen  be- 
tween perhaps  a  drunken  porter  and  a  soldier,  that  might 
bring  on  a  riot,  tumult,  and  bloodshed,  and  in  its  con- 
sequences produce  a  breach  impossible  to  be  healed ; 
that  the  army  could  not  possibly  answer  any  good  pur- 
pose thercy  and  might  be  infinitely  mischievous;  that 
no  accommodation  could  properly  be  proposed  and  en- 
tered mto  by  the  Americans,  while  the  bayonet  was  at 
their  breasts ;  that,  to  have  any  agreement  bmding,  all 
force  should  be  withdrawn.  His  Lordship  seemed  to 
think  these  sentiments  had  somethmg  in  them  that  was 
reasonable. 

From  Hayes  I  went  to  Halsted,  Mr.  Sargent's  place, 
to  dme,  Intending  thence  a  visit  to  Lord  Stanhope  at 
Chevening;  but,  hearing  that  his  Lordship  and  the 
family  were  in  town,  I  stayed  at  Halsted  all  night,  and 
the  next  morning  went  to  Chislehurst  to  call  upon  Lord 
Camden,  it  being  in  my  way  to  town.  I  met  his  Lord- 
ship and  family  m  two  carriages  just  without  his  gate, 
going  on  a  visit  of  congratulation  to  Lord  Chatham  and 
his  lady,  on  the  late  marriage  of  their  daughter  to  Lord 
Mahon,  son  of  Lord  Stanhope.  They  were  to  be  back 
at  dinner ;  so  I  agreed  to  go  in,  stay  dinner,  and  spend 
the  evening  there,  and  not  return  to  town  till  next 
morning*  We  had  that  afternoon  and  evening  a  great 
deal  of  conversation  on  American  affairs,  concerning 
which  he  was  very  inquisitive,  and  I  ^ave  him  the  best 
information  in  my  power.  I  was  charmed  with  his 
generous  and  noble  sentiments;  and  had  the  great 
pleasure  of  hearing  his  full  approbation  of  the  proceed^ 
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mgs  of  the  Congress,  the  petition,  &c.  &c^  of  which, 
at  his  request,  I  afterwards  sent  him  a  copy.  He 
seemed  anxious  that  the  Americans  should  continue  to 
act  with  the  same  temper,  coobess,  and  wisdom,  with 
which  they  had  hitherto  proceeded  in  most  of  their 
public  assemblies,  in  which  case  he  did  not  doubt  they 
would  succeed  m  establishing  their  rights,  and  obtain 
a  solid  and  durable  agreement  with  the  mother  coun- 
try; of  the  necesj»ty  and  great  importance  of  which 
agreement,  he  seemed  to  have  the  strongest  impressions. 

I  returned  to  town  the  next  morning,  in  time  to  meet 
at  the  hour  appointed  by  Lord  Howe.  I  apologized 
for  my  not  being  ready  with  the  paper  I  had  prom- 
ised, by  my  having  been  kept  longer  than  I  intended 
in  the  country.  We  had,  however,  a  good  deal  of  con- 
versation on  the  subject,  and  his  Lordship  told  me  he 
could  now  assure  me,  of  a  certamty,  that  there  was  a 
smcere  disposition  in  Lord  North  and  Lord  Dartmouth 
to  accommodate  the  differences  with  America,  and  to 
listen  favorably  to  any  propositicm  that  might  have  a 
probable  tendency  to  answer  that  salutary  purpose. 
He  then  asked  me  what  I  thought  of  sendmg  some 
person  or  persons  over,  commissioned  to  inquire  into 
the  grievances  of  America  upon  the  spot,  converse  with 
the  leadbg  people,  and  endeavour  with  them  to  agree 
upon  some  means  of  composing  our  differences.  I 
said,  that  a  person  of  rank  and  dignity,  who  had  a 
character  ot  candor,  integrity,  and  wisdom,  might  possi- 
bly, if  employed  in  that  service,  be  of  great  use. 

He  seemed  to  be  of  the  same  opinion,  and  that 
whoever  was  employed  should  go  with  a  hearty  desire 
of  promoting  a  sincere  reconciliation,  on  the  foundation 
of  mutual  interests  and  mutual  good-will;  that  he 
should  endeavour,  not  only  to  remove  their  prejudices 
against  government,  but  equally  the  prejudices  of  gov- 
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ernment  against  them,  and  bring  on  a  perfect  good 
understanding,  &c.  Mrs.  Howe  said,  ^l  wish,  brother, 
you  were  to  be  sent  thither  on  such  a  service ;  I  should 
Uke  that  much  better  than  General  Howe's  going  to 
command  the  army  there."  ^^  I  think,  Madam,"  said  I, 
"they  ought  to  provide  for  General  Howe  some  more 
honorable  employment"  Lord  Howe  here  took  out 
of  his  pocket  a  paper,  and  offering  it  to  me  said,  smil- 
ing, "If  it  is  not  an  unfair  question,  may  I  ask  whether 
you  know  any  thing  of  this  paper  ?  "  Upon  looking  at 
it,  I  saw  it  was  a  copy,  in  David  Barclay's  hand,  of  the 
"Hints"  before  recited;  and  said,  that  I  had  seen  it; 
adding,  a  little  after,  that,  since  I  perceived  his  Lordship 
was  acquainted  with  a  transaction,  my  concern  in  which 
I  had  understood  was  to  have  been  kept  a  secret,  I 
should  make  no  difficulty  m  ownmg  to  him,  that  I  had 
been  consulted  on  the  subject,  and  had  drawn  up  that 
paper.  He  said,  he  was  rather  sorry  to  find  that  the 
sentiments  expressed  in  it  were  mine,  as  it  gave  him 
less  hopes  of  promoting,  by  my  assistance,  the  wished- 
for  reconciliation ;  since  he  had  reason  to  think  there 
was  no  likelihood  of  the  admission  of  those  propositions. 
He  hoped,  however,  that  I  would  reconsider  the  sub- 
ject, and  form  some  plan  that  would  be  acceptable  here. 
He  expatiated  on  the  infinite  seryice  it  would  be  to  the 
nation,  and  the  great  merit  m  being  instrumental  m  so 
good  a  work ;  that  he  should  not  think  of  mfluencing 
me  by  any  selfish  motive,  but  certainly  I  might  vnth 
reason  expect  any  reward  in  the  power  of  govern- 
ment to  bestow. 

This  to  me  was  what  the  French  vulgarly  call  «ptf- 
iing  in  the  soup.  However,  I  promised  to  draw  some 
sketch  of  a  plan,  at  his  request,  though  I  much  doubt- 
ed, I  said,  whether  it  would  be  thought  preferable  to 
that  he  had  in  his  hand.    But  he  was  willmg  to  hope 
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that  it  would ;  and,  as  he  considered  my  situation,  that 
I  had  friends  here  and  constituents  in  America  to  keep 
well  with,  that  I  might  possibly  propose  something  im- 
proper to  be  seen  m  my  handwriting;  therefore,  it 
would  be  better  to  send  it  to  Mrs.  Howe,  who  would 
copy  it,  send  the  copy  to  him  to  be  communicated  to 
the  ministry,  and  return  me  the  origmal.  This  I  agreed 
to,  though  I  did  not  apprehend  the  inconvenience  he 
mentioned.  In  general,  I  liked  much  his  manner,  and 
found  myself  disposed  to  place  great  confidence  in  him 
on  occasion ;  but  in  this  particular  the  secrecy  he  pro- 
posed seemed  not  of  much  importance. 

In  a  day  or  two,  I  sent  the  foUowmg  paper,  enclosed 
in  a  cover,  directed  to  the  Honorable  Mrs.  Howe. 

"  It  is  supposed  to  be  the  wish  on  both  sides,  not 
merely  to  put  a  stop  to  the  mischief  at  present  threat- 
ening the  general  welfare,  but  to  cement  a  cordial  unioUy 
and  remove,  not  only  every  real  grievance,  but  every 
cause  of  jealousy  and  suspicion. 

"With  this  view,  the  first  thing  necessary  is,  to 
know  what  is,  by  the  difierent  parties  in  the  dispute, 
thought  essentially  necessary  for  the  obtaming  such  a 
union. 

"The  American  Congress,  in  their  petition  to  the 
King,  have  been  explicit,  declaring,  that  by  a  repeal  of 
the  oppressive  acts  therein  complained  of,  *  the  harmony 
between  Great  Britain  and  the  colonies,  so  Thecessary  to 
the  happiness  of  both,  and  so  ardently  desired  of  them, 
wiUj  with  the  usual  intercowrse,  be  immediately  restored.^ 

"If  it  has  been  thought  reasonable  here,  to  expect 
that,  previous  to  an  alteration  of  measures,  the  colonies 
should  make  some  declaration  respectmg  their  future 
conduct,  they  have  also  done  that,  by  adding,  *  That, 
when  the  causes  of  their  apprehensions  are  removed,  their 
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Jvture  conduct  will  prove  them  not  unworthy  of  the  re- 
gard they  have  been  accustomed  in  their  happier  days 
to  enjoy.^ 

"For  their  sincerity  in  these  declarations,  they  sol- 
enmly  call  to  witness  the  Searcher  of  all  hearts. 

"  If  Britain  can  have  any  reliance  on  these  declara- 
tions, (and  perhaps  none  to  be  extorted  by  force  can 
be  more  relied  on  than  these,  which  are  thus  ireely 
made,)  she  may,  without  hazard  to  herself  try  the  ex- 
pedient proposed,  since,  if  it  fails,  she  has  it  in  her 
power  at  any  time  to  resume  her  present  measures. 

"It  is  then  proposed;  That  Britam  should  show 
some  confidence  in  these  declarations,  by  repealing  all 
the  laws  or  parts  of  laws,  that  are  requested  to  be  re- 
pealed in  the  Petition  of  the  Congress  to  the  King ; 

"And  that,  at  the  same  time,  orders  should  be  given 
to  withdraw  the  fleet  from  Boston,  and  remove  all  the 
troops  to  Quebec,  or  the  Floridas,  that  the  colonies  may 
be  left  at  perfect  libeiffr  in  their  future  stipulations. 

"That  this  may,  for  the  honor  of  Britain,  appear  not 
the  effect  of  any  apprehension  from  the  measures  en- 
tered into  and  recommended  to  the  people  by  the  Con- 
gress, but  from  good-will,  and  a  change  of  disposition 
towards  the  colonies,  with  a  sincere  desire  of  reconcili- 
ation; let  some  of  their  other  grievances,  which  in 
their  petition  they  have  left  to  the  magnanimity  and 
justice  of  the  King  and  Parliament,  be  at  the  same  time 
removed,  such  as  those  relating  to  the  payment  of  gov- 
ernors' and  judges'  salaries,  and  the  instructions  for  dis- 
solving Assemblies,  &c.,  with  the  declarations  concern- 
ing the  statute  of  Henry  the  Eighth. 

"  And  to  give  the  colonies  an  immediate  opportunity 
of  demonstrating  the  reality  of  their  professions,  let  their 
proposed  ensuing  Congress  be  authorized  by  govern- 
ment, (as  was  that  held  at  Albany,  in  1754,)  and  a 
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person  of  weight  and  dignity  of  character  be  appointed 
to  preside  at  it  on  behalf  of  the  crown. 

"And  then  let  requisition  be  made  to  the  Congress^ 
of  such  points  as  government  wishes  to  obtain  far  its 
future  security,  for  aids,  for  the  advantage  of  general 
commerce,  for  reparation  to  the  India  Company,  &c.  &a 

"  A  generous  confidence  thus  placed  in  the  colonies, 
will  give  ground  to  the  friends  of  government  there,  in 
their  endeavours  to  procure  from  America  every  rea- 
sonable concession,  or  engagement,  and  every  substan- 
tial aid,  that  can  fau*ly  be  desired/' 

On  the  Saturday  evenmg,  I  saw  Mrs.  Howe,  who  m- 
formed  me  she  had  transcribed  and  sent  the  paper  to 
Lord  Howe  m  the  country,  and  she  returned  me  the 
origmal.  On  the  following  Tuesday,  January  3d,  I  re- 
ceived a  note  from  her,  (enclosing  a  letter  she  had  re- 
ceived from  Lord  Howe  the  last  night,)  as  follows. 

"Mrs.  Howie's  complimenti#to  Dr.  Franklin;  she 
encloses  him  a  letter  she  received  last  night,  and  returns 
him  many  thanks  for  his  very  obliging  present,*  which 
has  already  given  her  great  entertainment.  If  the  Doc- 
tor has  any  spare  time  for  chess,  she  will  be  exceeding- 
ly glad  to  see  him  any  mcHning  this  week,  and  as  often 
as  will  be  agreeable  to  him,  and  rejoices  in  having  so 
good  an  excuse  for  askmg  the  favor  of  his  company. 

«  Tuesday:' 

"to  the   HOlfORABLE   MRS.  HOWE,   GRAFTON   STREET. 

«  Porter's  Lodge,  Janaary  2d,  1775. 

**I  have  received  your  packet;  and  it  is  with  much 
concern  that  I  collect,  from  sentiments  of  such  authority 
as  those  of  our  worthy  friend,  that  the  desired  accom- 

•  Hw  PhUoflophical  Writings.— W. T. P. 
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modation  threatens  to  be  attended  with  much  greater 
diflSculty  than  I  had  flattered  myself,  in  the  progress 
of  our  mtercourse,  there  would  be  reason  to  apprehend. 

^^I  shall  forward  the  propositions  as  intended,  not 
desirous  of  trespassing  further  on  our  friend's  indul^ 
gence ;  but  retainmg  sentiments  of  regard,  which  his 
candid  and  obliging  attention  to  my  troublesome  mqui- 
ries  will  render  ever  permanent  m  the  memory  of  your 
affectionate,  ^c. 

"  Howe. 

"I  ought  to  make  excuses  likewise  to  you." 

His  -Lordship  had,  in  his  last  conversation  with  me, 
acknowledged  a  communication  between  him  and  the 
mmistry,  to  whom  he  wished  to  make  my  sentiments 
known.  In  this  letter  from  the  country  he  owns  the 
receipt  of  them,  and  mentions  his  intention  of  forward- 
ing them,  that  is,  as  I  understood  it,  to  the  ministers ; 
but  expresses  his  apprehensions,  that  such  propositions 
were  not  likely  to  produce  any  good  effect.  Some 
time  after,  perhaps  a  week,  I  received  a  note  from  Mrs. 
Howe,  desiring  to  see  me.  I  waited  upon  her  immedi- 
ately, when  she  showed  me  a  letter  from  her  brother, 
of  which  having  no  copy,  I  can  only  give  from  the  best 
of  my  recollection  the  purport  of  it,  which  I  think  was 
this ;  that  he  desired  to  know  from  their  friend,  mean- 
ing me,  through  her  means,  whether  it  might  not  be 
expected,  that  if  that  friend  would  engage  for  their  pay- 
ment of  the  tea  as  a  preliminary,  relying  on  a  promised 
redress  of  their  grievances  on  future  petitions  from  their 
Assembly,  they  would  approve  of  his  making  such  en- 
gagement ;  and  whether  the  proposition  in  the  former 
paper,  (the  "Hints,'')  relating  to  aids,  was  still  in  con- 
templation of  the  author.  As  Mrs.  Howe  proposed 
sending  to  her  brother  that  evening,  I  wrote  immedi- 

VOL.   V.  6  D* 
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ately  the  following  answer,  which  she  transcribed  and 
forwarded. 

"  The  proposition  in  the  former  paper  relating  to  aids, 
is  still  in  contemplation  of  the  author,  and,  as  he  thmks, 
is  included  m  the  last  article  of  the  present  paper. 

"  The  people  of  America,  conceiving  that  Parliament 
has  no  right  to  tax  them,  and  that  therefore  all  that  has 
been  extorted  from  them  by  the  operation  of  the  duty 
acts,  with  the  assistance  of  an  armed  force,  preceding 
the  destruction  of  the  tea,  b  so  much  injury,  which 
ought  in  order  of  time  to  be  first  repau-ed,  before  a 
demand  on  the  tea  account  can  be  jusfly  made  of  them, 
are  not,  he  thinks,  likely  to  approve  of  the  measure 
proposed,  and  pay  in  the  first  place  the  value  de- 
manded, especisdiy  as  twenty  times  as  much  injury  has 
since  been  done  them  by  blockmg  up  their  port ;  and 
their  castle  also,  seized  before  by  the  crown,  has  not 
been  restored,  nor  any  satisfaction  offered  them  for  the 
same." 

At  the  meetmg  of  Parliament  after  the  holidays, 
which  was  on  the  19th  of  January,  1775,  Lord  Howe 
returned  to  town,  when  we  had  another  meeting,  at 
which  he  lamented,  that  my  propositions  were  not  such 
as  probably  could  be  accepted ;  intimated,  that  it  was 
thought  I  had  powers  or  instructions  from  the  Congress 
to  make  concessions  on  occasion,  that  would  be  more 
satisfactory.  I  disclaimed  the  having  any  of  any  kmd, 
but  what  related  to  the  presenting  of  their  petition. 
We  talked  over  all  the  particulars  m  my  paper,  which 
I  supported  vnth  reasons;  and  finally  said,  that,  if 
what  I  had  proposed  would  not  do,  I  should  be  glad 
to  hear  what  would  do ;  I  wished  to  see  some  propo- 
sitions from  the  ministers  themselves.  His  Lordship 
was  not,  he  said,  as  yet  fully  acquamted  with  their 
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sentiments,  but  should  learn  more  in  a  few  days.  It  was, 
however,  some  weeks  before  I  heard  any  thing  further 
fix)m  him. 

In  the  mean  while,  Mr.  Barclay  and  I  were  frequent- 
ly together  on  the  affair  of  preparing  the  merchants' 
petition,  which  took  up  so  much  of  his  time  that  he 
could  not  conveniendy  see  Lord  Hyde ;  so  he  had  no 
information  to  give  me  concerning  the  "Hints,"  and  I 
wondered  I  heard  nothing  of  them  from  Dr.  FothergilL 
At  length,  however,  but  I  cannot  recollect  about  what 
time,  the  Doctor  called  on  me,  and  told  me  he  had 
communicated  them,  and  with  them  had  verbally  given 
my  arguments  in  support  of  them,  to  Lord  Dartmouth, 
who,  after  consideration,  had  told  him,  some  of  them 
appeared  reasonable,  but  others  were  inadmissible  or 
impracticable.  That  having  occasion  to  see  frequently 
the  Speaker,*  he  had  also  communicated  them  to  him, 
as  he  found  him  very  anxious  for  a  reconciliation.  That 
the  Speaker  had  said  it  would  be  very  humiliating  to 
Britam  to  be  obliged  to  submit  to  such  terms ;  but  the 
Doctor  told  him  she  had  been  unjust,  and  ought  to 
bear  the  consequences,  and  alter  her  conduct ;  that  the 
pill  might  be  bitter,  but  it  would  be  salutary,  and  must 
be  swallowed.  That  these  were  the  sentiments  of  im- 
partial men,  after  thorough  consideration  and  full  infor- 
mation of  all  circumstances ;  and  that  sooner  or  later 
these  or  similar  measures  must  be  followed,  or  the  em- 
pire would  be  divided  and  ruined.  The  Doctor,  on  the 
whole,  hoped  some  good  would  be  effected  by  our 
endeavours. 

On  the  19th  of  January,  I  received  a  card  from  Lord 
Stanhope,  acquamting  me,  that  Lord  Chatham,  having  a 
motion  to  make  on  the  morrow  in  the  House  of  Lords, 

*  Sir  Fletcher  Norton. 
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concerning  America,  greatly  desired  that  I  might  be  in 
the  House,  into  which  Lord  Stanhope  would  endeavour 
to  procure  me  admittance.  At  this  time  it  was  a  rule 
of  the  House,  that  no  person  could  introduce  more  than 
one  fnend.  The  next  morning  his  Lordship  let  me 
know  by  another  card,  that,  if  I  attended  at  two  o'clock 
in  the  lobby,  Lord  Chatham  would  be  there  about  that 
time,  and  would  himself  mtroduce  me.  I  attended,  and 
met  him  there  accordingly.  On  my  mentioning  to  him 
what  Lord  Stanhope  had  written  to  me,  he  said,  "  Cer- 
tainly ;  and  I  shall  do  it  with  the  more  pleasure,  as  I 
am  sure  your  bemg  present  at  this  day's  debate  will  be 
of  more  service  to  America  than  mine ; ''  and  so  taking 
me  by  the  arm  was  leading  me  along  the  passage  to 
the  door  that  enters  near  the  throne,  when  one  of  the 
door-keepers  followed,  and  acquainted  him  that,  by  the 
order,  none  were  to  be  carried  in  at  that  door  but  the 
eldest  sons  or  brothers  of  peers ;  on  which  he  limped 
back  with  me  to  the  door  near  the  bar,  where  were 
standing  a  number  of  gentlemen,  waiting  for  the  peers 
who  were  to  introduce  them,  and  some  peers  waiting 
for  friends  they  expected  to  introduce ;  among  whom 
he  delivered  me  to  the  door-keepers,  saying  aloud, 
"This  is  Dr.  Franklm,  whom  I.  would  have  admitted 
into  the  House ; "  when  they  readily  opened  the  door 
for  me  accordingly. 

As  it  had  not  been  publicly  known,  that  there  was 
any  communication  between  his  Lordship  and  me,  this 
I  found  occasioned  some  speculation.  His  appearance 
in  the  House,  I  observed,  caused  a  kind  of  bustle 
among  the  officers,  who  were  hurried  in  sending  mes- 
sengers for  members,  I  suppose  those  in  connexion  with 
the  ministry,  something  of  importance  being  expected 
when  that  great  man  appears ;  it  being  but  seldom  that 
his  infirmities  permit  his  attendance.    I  had  gieat  satis^ 
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fection  in  hearing  his  motion  and  the  debate  upon  it, 
which  I  shall  not  attempt  to  give  here  an  account  of, 
as  you  may  find  a  better  in  the  papers  of  the  time.  It 
was  his  motion  for  withdrawing  the  troops  fix)m  Boston, 
as  the  first  step  towards  an  accommodation. 

The  day  following,  I  received  a  note  from  Lord  Stan- 
hope expressing,  that,  <^at  the  desire  of  Lord  Chatham, 
was  sent  me  enclosed  the  motion  he  made  in  the 
House  of  Lords,  that  I  might  be  possessed  of  it  in  the 
most  authentic  manner,  by  the  communication  of  the 
individual  paper,  which  was  read  to  the  House  by  the 
mover  himself."  I  sent  copies  of  this  motion  to  Amer- 
ica, and  was  the  more  pleased  with  it,  as  I  conceived  it 
had  partly  taken  its  rise  from  a  hint  I  had  given  his 
Lordship  in  a  former  conversation.  It  follows  m  these 
words. 

LORD  Chatham's  motion,  January  20th,  1775 

**  That  an  humble  address  be  presented  to  his  Maj- 
esty, most  humbly  to  advise  and  beseech  his  Majesty, 
that,  in  order  to  open  the  way  towards  a  happy  setde- 
ment  of  the  dangerous  troubles  in  America,  by  begin- 
ning to  allay  ferments  and  soften  animosities  there; 
and  above  all,  for  preventing  in  the  mean  time  any 
sudden  and  fatal  catastrophe  at  Boston,  now  suffering 
under  the  daily  irritation  of  an  army  before  their  eyes, 
posted  in  their  town;  it  may  graciously  please  his 
Majesty,  that  immediate  orders  may  be  despatched  to 
General  Gage  for  removing  his  Majestjr's  forces  from 
the  town  of  Boston,  as  soon  as  the  rigor  of  the  season 
and  other  circumstances,  indispensable  to  the  safety 
and  accommodation  of  the  said  troops,  may  render  the 
same  practicable." 

I  was  quite  charmed  with  Lord  Chatham's  speech 
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in  support  of  his  motion.  He  impressed  me  with  the 
highest  idea  of  him,  as  a  great  and  most  able  states- 
man.* Lord  Camden,  another  wonderfuDy  good  speak- 
er and  close  reasoner,  joined  him  in  the  same  argument^ 
as  did  several  other  Lords,  who  spoke  excellently  well ; 
but  all  availed  no  more  than  the  whistling  o(  the  winds. 
The  motion  was  rejected.  Sixteen  Scotch  peers,  and 
twenty-four  bishops,  with  all  the  lords  in  possession  or 
expectation  of  places,  when  they  vote  together  unani- 
mously, as  they  generally  do  for  ministerial  measures, 
make  a  dead  majority,  that  renders  all  debating  ridicu- 
lous in  itself,  smce  it  can  answer  no  end.  Full  of  the 
high  esteem  I  had  imbibed  for  Lord  Chatham,  I  wrote 
back  to  Lord  Stanhope  the  following  note,  viz. 

"Dr.  Franklin  presents  his  best  respects  to  Lord 
Stanhope,  with  many  thanks  to  his  Lordship  and  Lord 
Chatham  for  the  communication  of  so  authentic  a  copy 
of  the  motion.  Dr.  F.  is  filled  with  admiration  of  that 
truly  great  man.  He  has  seen,  in  the  course  of  life, 
sometimes  eloquence  without  vnsdom,  and  often  wis- 
dom without  eloquence;  in  the  present  instance  he 
sees  both  united,  and  both,  as  he  thinks,  in  the  high- 
est degree  possible. 

"  Craven  Street,  January  2Sd,  1775.'' 

As  in  the  course  of  the  debate  some  Lords  in  the 
administration  had  observed,  that  it  was  common  and 
easy  to  censure  their  measures,  but  those  who  did  so 
proposed  nothing  better.  Lord  Chatham  mentioned,  that 

*  It  was  reported  at  the  time,  tbat  his  Lordship  had  concluded  his 
speech  with  the  following  remarkable  words;  <<If  the  ministers  thus  per- 
severe in  tnistulvising  and  misleading  the  King,  I  will  not  say,  that  they 
can  alienate  the  affections  of  his  subjects  from  his  crown,  but  I  will  af- 
firm, that  they  will  make  the  crown  not  worth  his  wearing,  I  will  not 
say,  that  the  King  is  betrayed,  but  I  will  pronounce  that  the  kingdom  it 
undone/*  ^W.T.F. 
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he  should  not  be  one  of  those  idle  censurers ;  that  he 
had  thought  long  and  closely  upon  the  subject,  and 
proposed  soon  to  lay  before  their  Lordships  the  result 
of  his  meditation,  in  a  plan  for  healing  our  differences, 
and  restoring  peace  to  the  empire,  to  which  his  pres- 
ent motion  was  preparatory.  I  much  desired  to  know 
what  his  plan  was,  and  intended  waiting  on  him  to  see 
if  he  would  communicate  it  to  me ;  but  he  went  the 
next  morning  to  Hayes,  and  I  was  so  much  taken  up 
with  daily  business  and  company,  that  I  could  not  easily 
get  out  to  him.  A  few  days  after,  however,  Lord  Ma- 
hon  called  on  me,  and  told  me  Lord  Chatham  was  vety 
desirous  of  seeing  me ;  when  I  promised  to  be  with 
him  the  Friday  following,  several  engagements  prevent- 
ing my  going  sooner. 

On  Friday  the  27th,  I  took  a  post-chaise  about  nine 
o'clock,  and  got  to  Hayes  about  eleven ;  but,  my  atten* 
tion  being  engaged  in  reading  a  new  pamphlet,  the 
post-boy  drove  me  a  mile  or  two  beyond  the  gate. 
His  Lordship,  being  out  on  an  airing  in  his  chariot,  had 
met  me  before  I  reached  Hayes,  unobserved  by  me, 
turned  and  followed  me,  and  not  finding  me  there,  con- 
cluded, as  he  had  seen  me  reading,  that  I  had  passed 
by  mistake,  and  sent  a  servant  after  me.  He  expressed 
great  pleasure  at  my  coming,  and  acquainted  me  m  a 
long  conversation  with  the  outlines  of  his  plan,  parts  of 
which  he  read  to  me.  He  said  he  had  communicated 
it  only  to  Lord  Camden,  whose  advice  he  much  relied 
on,  particularly  m  the  law  part ;  and  that  he  would,  as 
soon  as  he  could,  get  it  transcribed,  put  it  into  my 
hands  for  my  opmion  and  advice,  but  should  show  it 
to  no  other  person  before  he  presented  it  to  the  House; 
and  he  requested  me  to  make  no  mention  of  it,  other- 
wise parts  might  be  misunderstood  and  blown  upon 
beforehand,  and  others  perhaps  adopted  and  produced 
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by  ministers  as  their  own.  I  promised  the  closest  se- 
crecy, and  kept  my  word,  not  even  mentioning  to  any 
one  that  I  had  seen  him.  I  dined  with  him,  his  family 
only  present,  and  returned  to  town  in  the  evening. 

On  the  Sunday  following,  being  the  29th,  his  Lwd- 
ship  came  to  town,  and  called  upon  me  in  Craven 
Street.  He  brought  with  him  his  plan  transcribed,  in 
the  form  of  an  act  of  Parliament,  which  he  put  Into  my 
hands,  requesting  me  to  consider  it  carefully,  and  com- 
municate to  him  such  remarks  upon  it  as  should  occur 
to  me.  His  reason  for  desiring  to  give  me  that  trouble 
was,  as  he  was  pleased  to  say,  that  he  knew  no  man 
so  thoroughly  acquainted  with  the  subject,  or  so  ca- 
pable  of  giving  advice  upon  it;  that  he  thought  the 
errors  of  mmisters  m  American  affairs  had  been  often 
owing  to  their  not  obtaining  the  best  information ;  that, 
therefore,  though  he  had  considered  the  busmess  thor- 
oughly in  all  its  parts,  he  was  not  so  confident  of  his 
own  judgment,  but  that  he  came  to  set  it  right  by  mine* 
as  men  set  their  watches  by  a  regulator.  He  had  not 
determined  when  he  should  produce  it  in  the  House  of 
Lords ;  but  in  the  course  of  our  conversation,  consid* 
ering  the  precarious  situation  of  his  health,  and  that  if 
presenting  it  was  delayed,  some  intelligence  might  ar- 
rive which  would  make  it  seem  less  seasonable,  or  in 
all  parts  not  so  proper ;  or  the  ministry  might  engage 
in  different  measures,  and  then  say,  "If  you  had  pro- 
duced your  plan  sooner,  we  might  have  attended  to  it ; " 
he  concluded  to  offer  it  the  Wednesday  following ;  and 
therefore  wished  to  see  me  upon  it  the  preceding  Tues- 
day, when  he  would  again  call  upon  me,  unless  I  could 
conveniently  come  to  Hayes.  I  chose  the  latter,  in  re- 
spect to  his  Lordship,  and  because  there  was  less  like- 
lihood of  mterruptions ;  and  I  promised  to  be  with 
him  early,  that  we  might  have  more  tune.    He  stayed 
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with  me  near  two  hours,  his  equipage  wadting  at  the 
door ;  and  being  there  while  people  were  comuag  from 
church,  it  was  much  taken  notice  of,  and  talked  of,  as  at 
that  time  was  every  little  circumstance  that  men  thought 
might  possibly  any  way  affect  American  affairs.  Such 
a  visit  from  so  great  a  man,  on  so  important  a  busmess, 
flattered  not  a  little  my  vanity ;  and  the  honor  of  it  gave 
me  the  more  pleasure,  as  it  happened  on  the  very  day 
twelve  months  that  the  ministry  had  taken  so  much 
pains  to  disgrace  me  before  the  Privy  Council.* 

I  applied  myself  immediately  to  the  reading  and  con- 
sidering the  plan,  of  which,  when  it  was  afterwards 
published,  I  sent  you  a  copy,  and  therefore  need  not 
insert  it  here.  I  put  down  upon  paper,  as  I  went  along, 
some  short  memorandums  for  my  future  discourse  with 
him  upon  it,  which  follow,  that  you  may,  if  you  please, 
compare  them  with  the  plan ;  and,  if  you  do  so,  you 
will  see  their  drift  and  purpose,  which  otherwise  would 
take  me  much  writing  to  explain. 

«  Tuesday,  Januaiy  31st,  1775. 

"  Notes  for  Discourse  with  Lord  Chatham  on  his  Plan. 

"  Voluntary  grants  and  forced  taxes  not  to  be  ex- 
pected of  the  same  people  at  the  same  time. 

"Permanent  revenue  will  be  objected  to.  Would 
not  a  temporary  agreement  be  best,  suppose  for  one 
hundred  years? 

"  Does  the  whole  of  the  rights  claimed  in  the  Pe- 
tition of  Rights  relate  to  England  only  1 

"The  American  Naturalization  Act  gives  all  the 
rights  of  natural-bom  subjects  to  foreigners  residing 
there  seven  years.  Can  it  be  supposed,  that  the  na« 
tives  there  have  them  not? 

*  In  the  affiiir  of  Hutchinson's  Letters. — Editok. 
TOL.   V.  7  £ 
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*^If  the  King  should  raise  armies  in  America,  would 
Britain  like  their  being  brought  hither?  as  the  Ejng 
might  bring  them  when  he  pleased. 

**  An  act  of  Parliament  requires  the  colonies  to  fur- 
nish sundry  articles  of  provision  and  accommodation  to 
troops  quartered  among  them ;  this  may  be  made  very 
burdensome  to  colonies  that  are  out  of  favor. 

**If  a  permanent  revenue,  why  not  the  same  privi- 
leges in  trade  with  Scotland? 

"  Should  not  the  lands,  conquered  by  Britam  and  the 
colonies  in  conjunction,  be  given  them,  (reserving  a 
quit-rent,)  whence  they  might  form  funds  to  enable 
fliem  to  pay? 

^Instructions  about  agents  to  be  withdrawn. 

**  Grants  to  be  for  three  years,  at  the  end  of  which  a 
new  Congress;  and  so  from  three  to  three  years. 

"  Congress  to  have  the  general  defence  of  the  fron- 
tiers, making  and  regulating  new  settlements. 

"Protection  mutual 

"We  go  into  all  your  wars. 

"Our  settlements  cost  you  nothbg. 

"Take  the  plan  of  union. 

"*  Defence,  extension,  and  prosperity  of.'  The  late 
Canada  Act  prevents  their  extension,  and  may  check 
their  prosperity. 

"Laws  should  be  secure  as  well  as  charters. 

"Perhaps  if  the  legislative  power  of  Parliament  b 
ovened  in  the  colonies,  they  may  make  a  law  to  forbid 
the  meeting  of  any  Congress,  &c." 

I  was  at  Hayes  eariy  on  Tuesday,  agreeably  to  my 
pfomis^  when  we  entered  into  consideration  of  the 
plan ;  but,  though  I  stayed  near  four  hours,  his  Lordship, 
in  the  manner  of,  I  think,  all  eloquent  persons,  was  so 
ftdl  and  diffuse  in  supporting  every  particular  I  ques- 
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tioned,  that  there  was  not  time  to  go  through  half  my 
memorandums.  He  is  not  easily  interrupted  •  and  I 
had  such  pleasure  in  hearing  him,  that  I  found  little 
inclmation  to  interrupt  him.  Therefore,  considering  that 
neither  of  us  had  much  expectation,  that  the  plan  would 
be  adopted  entkely  as  it  stood ;  that,  in  the  course  of 
its  consideration,  if  it  should  be  received,  proper  altera- 
tions might  be  introduced;  that,  before  it  would  be 
settled,  America  should  have  opportunity  to  mate  her 
objections  and  propositions  of  amendment;  that,  to 
have  it  received  at  all  here,  it  must  seem  to  comply  a 
little  with  some  of  the  prevailing  prejudices  of  the  legis- 
lature ;  that,  if  it  was  not  so  perfect  as  might  be  wished, 
it  would  at  least  serve  as  a  basis  for  treaty,  and  m  the 
mean  time  prevent  mischiefs ;  and  that,  as  his  Lordship 
had  determined  to  offer  it  the  next  day,  there  was  not 
time  to  make  changes  and  another  fair  copy ;  I  there- 
fore ceased  my  querying ;  and,  though  afterwards  many 
people  were  pleased  to  do  me  the  honor  of  supposing 
I  had  a  considerable  share  in  composing  it,  I  assure 
you,  that  the  addition  of  a  single  word  only  was  made 
at  my  instance,  viz.  *^ constitutions^  after  " charters *• ; 
for  my  filling  up,  at  his  request,  a  blank  with  the  tities 
of  acts  proper  to  be  repealed,  which  I  took  from  the 
proceedings  of  the  Congress,  was  no  more  than  might 
have  been  done  by  any  copying  clerk. 

On  Wednesday,  Lord  Stanhope,  at  Lord  Chatham's 
request,  called  upon  me,  and  carried  me  down  to  the 
House  of  Lords,  which  was  soon  very  full.  Lord  Chat- 
ham, in  a  most  excellent  speech,  introduced,  explained, 
and  supported  his  plan.  When  he  sat  down.  Lord 
Dartmouth  rose,  and  very  properly  said,  it  contained 
matter' of  such  weight  and  magnitude,  as  to  require 
much  consideration ;  and  he  therefore  hoped  the  noble 
Eari  did  not  expect  their  Lordships  to  decide  upon  it 
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by  an  immediate  vote,  but  would  be  willing  it  should 
Ge  upon  the  table  for  consideration.  Lord  Chatham 
answered  readfly,  that  he  expected  nothing  more. 

But  Lord  Sandwich  rose,  and  in  a  petulant,  vehe- 
ment speech,  opposed  its  being  received  at  all,  and  gave 
his  opmion,  that  it  ought  to  be  immediately  rejected^ 
with  the  contempt  it  deserved.  That  he  could  never 
believe  it  to  be  the  production  of  any  British  Peer. 
That  it  appeared  to  him  rather  the  work  of  some 
American ;  and,  tummg  his  face  towards  me,  who  was 
leanmg  on  the  bar,  said,  he  fancied  he  had  in  his  eye 
the  person  who  drew  it  up,  one  of  the  bitterest  and 
most  mischievous  enemies  this  country  had  ever  known. 
This  drew  the  eyes  of  many  Lords  upon  me ;  but,  as  I 
had  no  mducement  to  take  it  to  myself,  I  kept  my 
countenance  as  immovable  as  if  my  features  had  been 
made  of  wood.  Then  several  other  Lords  of  the  ad- 
ministration gave  their  sentiments  also  for  rejectmg  it, 
of  which  opinion  also  was  strongly  the  mse  Lord  Hills- 
borough. But  the  Dukes  of  Richmond  and  Manches- 
ter, Lord  Shelbume,  Lord  Camden,  Lord  Temple,  Lord 
Lyttleton,  and  others,  were  for  receiving  it,  some  through 
approbation,  and  others  for  the  character  and  dignity  of 
the  House.  One  Lord  mentioning  with  applause,  the 
candid  proposal  of  one  of  the  ministers.  Lord  Dartmouth, 
his  Lordship  rose  again,  and  said,  that  having  since  heard 
the  opinions  of  so  many  Lords  against  receivmg  it,  to 
lie  upon  the  table  for  consideration,  he  had  altered  his 
mind,  could  not  accept  the  praise  offered  him  for  a  can- 
dor of  which  he  was  now  ashamed,  and  should  there- 
fore give  his  voice  for  rejectmg  the  plan  immediately. 

I  am  the  more  particular  in  this,  as  it  is  a  trait  of 
that  nobleman's  character,  who  from  his  office  is  sup- 
posed to  have  so  great  a  share  in  American  affairs,  but 
who  has  in  reality  no  will  or  Judgment  of  his  own. 
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being,  with  dispositions  for  the  best  measures,  easily 
prevailed  with  to  join  in  the  worst 

Lord  Chatham,  in  his  reply  to  Lord  Sandwich,  took 
notice  of  his  illiberal  insinuation,  that  the  plan  was  not 
the  person's  who  proposed  it ;  declared  that  it  was  en- 
tirely his  own ;  a  declaration  he  thought  hunself  the 
more  obliged  to  make,  as  many  of  their  Lordships  ap- 
peared to  have  so  mean  an  opinion  of  it ;  for  if  it  was 
so  weak  or  so  bad  a  thmg,  it  was  proper  m  hun  to  take 
care  that  no  other  person  should  unjustly  share  in  the 
censure  it  deserved.  That  it  had  been  heretofore  reck- 
oned his  vice,  not  to  be  apt  to  take  advice;  but  he 
made  no  scruple  to  declare,  that,  if  he  were  the  first  mm- 
ister  of  this  country,  and  had  the  care  of  settling  this 
momentous  business,  he  should  not  be  ashamed  of 
publicly  calling  to  his  assistance  a  person  so  perfectly 
acquainted  with  the  whole  of  American  affairs  as  the 
gentleman  alluded  to,  and  so  mjuriously  reflected  on ; 
one,  he  was  pleased  to  say,  whom  all  Europe  held  in 
high  estimation  for  his  knowledge  and  wisdom,  and 
ranked  with  our  Boyles  and  Newtons ;  who  was  an 
honor,  not  to  the  English  nation  only,  but  to  human 
nature!  I  found  it  harder  to  stand  this  extravagant 
compliment  than  the  preceding  equally  extravagant 
abuse;  but  kept  as  well  as  I  could  an  unconcerned 
countenance,  as  not  conceiving  it  to  relate  to  me. 

To  hear  so  many  of  these  hereditary  legislators  de- 
claiming so  vehementiy  agamst,  not  the  adoptmg  mere- 
ly, but  even  the  consideration  of  a  proposal  so  impor- 
tant in  its  nature,  offered  by  a  person  of  so  weighty  a 
character,  one  of  the  first  statesmen  of  the  age,  who 
had  taken  up  this  country  when  in  the  lowest  despon- 
dency, and  conducted  it  to  victory  and  glory,  through  a 
war  with  two  of  the  mightiest  kmgdoms  in  Europe ;  to 
hear  them  censuring  his  plan,  not  only  for  their  own 
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misunderstandings  of  what  was  in  it,  but  for  their  im« 
aginations  of  what  was  not  in  it,  which  they  would  not 
give  themselves  an  opportunity  of  rectifying  by  a  second 
reading ;  to  perceive  the  total  ignorance  of  the  subject 
in  some,  the  prejudice  and  passion  of  others,  and  the 
wilful  perversion  of  plain  truth  in  several  of  the  minis- 
ters ;  and,  upon  the  whole,  to  see  it  so  ignominiously 
rejected  by  so  great  a  majority,  and  so  hastily  too,  in 
breach  of  all  decency,  and  prudent  regard  to  the  char- 
acter and  dignity  of  their  body,  as  a  third  part  of  the 
nati(Hial  legislature,  gave  me  an  exceeding  mean  opinion 
of  their  abilities,  and  made  their  claim  of  sovereignty 
over  three  millions  of  vutuous,  sensible  people  in  Amer- 
ica seem  the  greatest  of  absurdities,  since  they  appeared 
to  have  scarce  discretion  enough  to  govern  a  herd  of 
swme.  Hereditary  legislators!  thought  I.  There  would 
be  mcNre  propriety,  because  less  hazard  of  mischief,  in 
having  (as  in  some  university  of  Germany)  hereditary 
professors  of  mathematics  I  But  this  was  a  hasty  re- 
flection ;  for  the  elected  House  of  Commons  is  no  bet- 
ter, nor  ever  will  be  while  the  electors  receive  money 
for  their  votes,  and  pay  money  wherewith  ministers  may 
bribe  their  representatives  when  chosen. 

After  this  proceedmg  I  expected  to  hear  no  more 
of  any  negotiation  for  settling  our  difference  amicably ; 
yet,  in  a  day  or  two,  I  had  a  note  from  Mr.  Barclay, 
requesting  a  meeting  at  Dr.  Fothergill's,  the  4th  of  Feb- 
ruaiy,  m  the  evening.  I  attended  accordingly,  and  was 
surprised  by  bemg  told,  that  a  very  good  disposition 
appeared  in  admmistration ;  that  the  ^^  Hints  ''  had  been 
considered,  and  several  of  them  thought  reasonable, 
and  that  others  might  be  admitted  with  small  amend- 
ments. The  good  Doctor,  with  his  usual  philanthropy, 
expatiated  on  the  miseries  of  war ;  that  even  a  bad 
peace  was  preferable  to  the  most  successful  war ;   that 
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America  was  growing  in  strength ;  and,  whateyer  she 
might  he  obliged  to  submit  to  at  present,  she  would  in 
a  few  years  be  in  a  condition  to  make  her  o?m  terms. 
Mr.  Barclay  hinted  how  much  it  was  m  my  power 
to  promote  an  agreement ;  how  much  it  would  be  to 
my  honor  to  effect  it ;  and  that  I  might  expect,  not  only 
restoration  of  my  old  place,  but  almost  any  other  I 
could  wish  for,  &c.  I  need  not  tell  you,  who  know 
me  80  well,  how  improper  and  disgusting  this  language 
was  to  me.  The  Doctor's  was  more  suitable.  Hun  I 
answered,  that  we  did  not  wish  for  war,  and  desired 
nothing  but  what  was  reasonable  and  necessary  for  our 
security  and  well-being.  To  Mr.  Barclay  I  replied,  tiiat 
the  ministry,  I  was  sure,  would  rather  giTe  me  a  place 
in  a  cart  to  Tyburn,  than  any  other  place  whatever; 
and  to  both,  that  I  sincerely  wished  to  be  serviceable ; 
that  I  needed  no  other  inducement  than  to  be  shown 
how  I  might  be  so ;  but  saw  they  imagmed  m(»«  to 
be  m  my  power  than  really  was.  I  was  then  told  again, 
that  conferences  had  been  held  upon  the  ^Hutts^'; 
and  the  paper  bemg  produced  was  read,  that  I  might 
hear  the  observations  that  had  been  made  upon  them 
separately,  which  were  as  foQows. 

1.  The  first  article  was  approved. 

2.  The  second  agreed  to,  so  far  as  related  to  the 
repeal  of  the  Tea  Act  But  repayment  of  the  duties 
that  had  been  collected  was  refused. 

3.  The  third  not  approved,  as  it  implied  a  deficiency 
of  power  in  the  Pariiament  that  made  those  acts. 

4.  The  fourth  approved. 

5.  The  fifth  agreed  to,  but  with  a  reserve,  that  no 
change  prejudicial  to  Britain  was  to  be  expected. 

6.  The  sixth  agreed  to,  so  far  as  related  to  the  ap» 
propriation  of  the  duties ;  but  the  appomtment  of  the 
officers  and  their  salaries  to  remam  as  at  present 
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7.  The  seventh,  relating  to  aids  in  time  of  peace, 
agreed  to. 

8.  The  eighth,  relating  to  the  troops,  was  madmis- 
sible. 

9.  The  ninth  could  be  agreed  to,  with  this  differ- 
ence, that  no  proportion  should  be  observed  with  regard 
to  preceding  taxes,  but  each  colony  should  give  at 
pleasure. 

10.  The  tenth  agreed  to,  as  to  the  restitution  of 
Castle  William;  but  the  restriction  on  the  crown  in 
building  fortresses  refused. 

11.  The  eleventh  refused  absolutely,  except  as  to 
the  Boston  Port  Bill,  which  would  be  repealed ;  and 
the  Quebec  Act  might  be  so  far  amended,  as  to  reduce 
that  province  to  its  ancient  limits.  The  other  Massa- 
chusetts acts,  being  real  amendments  of  their  constitu- 
tion, must  for  that  reason  be  continued,  as  well  as  to  be 
a  standing  example  of  the  power  of  Parliament. 

12.  The  twetfth  agreed  to,  that  the  judges  should 
be  appointed  during  good  behaviour,  on  the  Assemblies 
px)viding  permanent  salaries,  such  as  the  crown  should 
approve  of. 

13.  The  thirteenth  agreed  to,  provided  the  Assem* 
blies  make  provision  as  in  the  preceding  article. 

15.  The  fifteenth  agreed  to. 

16.  The  sixteenth  agreed  to,  supposing  the  duties 
paid  to  the  colony  treasuries. 

17.  The  seventeenth  inadmissible. 

We  had  not  at  this  time  a  great  deal  of  conversation 
upon  these  points;  for  I  shortened  it  by  observing, 
that,  while  the  Parliament  claimed  and  exercised  a 
power  of  altering  our  constitutions  at  pleasure,  there 
could  be  no  agreement ;  for  we  were  rendered  unsafe 
in  every  privilege  we  had  a  right  to,  and  were  secure 
in  nothing.    And,  it   bemg  hinted  how  necessary  an 
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agreement  was  for  America,  since  it  was  so  easy  for 
Britain  to  bum  all  our  seaport  towns,  I  grew  warm,  said 
that  the  chief  part  of  my  little  property  consisted  of 
houses  in  those  towns ;  that  they  might  make  bonfires 
of  them  whenever  they  pleased ;  that  the  fear  of  losing 
them  would  never  alter  my  resolution  to  resist  to  the 
last  that  claim  of  Parliament ;  and  that  it  behoved  thb 
country  to  take  care  what  mischief  it  did  us ;  for  that 
sooner  or  later  it  would  certainly  be  obliged  to  make 
good  all  damages  with  mterest !  The  Doctor  smiled, 
as  I  thought,  with  some  approbation  of  my  discourse, 
passionate  as  it  was,  and  said,  he  would  certainly  repeat 
it  to-morrow  to  Lord  Dartmouth. 

In  the  discourse  concerning  the  "  Hints,"  Mr.  Bar- 
clay happened  to  mention,  that,  going  to  Lord  Hyde's, 
he  found  Lord  Howe  with  him ;  and  that  Lord  Hyde 
had  ssdd  to  hun,  ^^You  may  speak  any  thing  before 
Lord  Howe,  that  you  have  to  say  to  me,  for  he  is  a 
friend  in  whom  I  confide;"  upon  which  he  accordingly 
had  spoken  with  the  same  freedom  as  usual  By  this 
I  collected  how  Lord  Howe  came  by  the  paper  of 
**  Hints,"  which  he  had  shown  me.  And,  it  being 
mentioned  as  a  measure  thought  of,  to  send  over  a 
commissioner  with  powers  to  inquire  into  grievances, 
and  give  redress  on  certain  conditions,  but  that  it  was 
difficult  to  find  a  proper  person,  I  said,  "  Why  not  Lord 
Hyde  ?  He  is  a  man  of  prudence  and  temper,  a  per- 
son of  dignity,  and,  I  should  think,  very  suitable  for 
such  an  employment ;  or,  if  he  would  not  go,  there  is 
the  other  person  you  just  mentioned.  Lord  Howe,  who 
would,  in  my  opmion,  do  excellently  well."  This  passed 
as  mere  conversation,  and  we  parted. 

Lord  Chatham's  rejected  plan  being  printed,  for  the 
public  judgment,  I  received  six  copies  from  Lord  Ma- 
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hon,  his  son-m-law,  which  I  sent  to  different  persons  in 
America. 

A  week  and  more  passed,  in  which  I  heard  nothing 
further  of  any  negotiation,  and  my  time  was  much  taken 
up  among  the  members  of  Parliament,  when  Mr.  Bar- 
clay sent  me  a  note  to  say,  that  he  was  indisposed, 
but  desirous  of  seeing  me,  and  should  be  glad  if  I 
would  call  on  him.  I  waited  upon  him  the  next  mommg, 
when  he  told  me,  that  he  had  seen  Lord  Hyde,  and 
had  some  further  discourse  with  him  on  the  Articles  ; 
that  he  thought  himself  now  fully  possessed  of  what 
would  do  in  this  business;  that  he  therefore  wished 
another  meeting  with  me  and  Dr.  FothergiU,  when  he 
would  endeavour  to  bring  prepared  a  draft  conformable 
chiefly  to  what  had  been  proposed  and  conceded  on 
both  sides,  with  some  propositions  of  his  own.  I  read- 
ily agreed  to  the  meeting,  which  was  to  be  on  Thurs- 
day evenmg,  February  16th. 

We  met  accordingly,  when  Mr.  Barclay  produced  the 
following  paper,  viz. 

"A  Plan,  which,  it  is  believed,  would  produce  a  per- 
manent union  between  Great  Britain  and  her  Col- 
onies. 

"  1.  The  tea  destroyed  to  be  paid  for;  and,  in  order 
that  no  time  may  be  lost,  to  begm  the  desirable  work 
of  conciliation,  it  is  proposed,  that  the  agent  or  agents, 
in  a  petition  to  the  Eang,  should  engage  that  the  tea 
destroyed  shall  be  paid  for;  and,  in  consequence  of 
that  engagement,  a  commissioner  to  have  authority,  by 
a  clause  in  an  act  of  Parliament,  to  open  the  port  (by 
a  suspension  of  the  Boston  Port  Act)  when  that  en- 
gagement shall  be  complied  with. 

"  2.  The  Tea-duty  Act  to  be  repealed,  as  well  for 
the  advantage  of  Great  Britam  as  the  colonies. 
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'^3.  Castle  William  to  be  restored  to  the  province  of 
Massachusetts  Bay,  as  formerly,  before  it  was  delivered 
up  by  Governor  Hutchinson. 

'M.  As  it  is  believed,  that  the  commencement  of 
conciliatory  measures  will,  in  a  considerable  degree, 
quiet  the  minds  of  the  subjects  in  America,  it  is  pro- 
posed, that  the  mhabitants  of  the  province  of  the  Mas- 
sachusetts Bay  should  petition  the  Eang,  and  state 
their  objections  to  the  said  act.*  And  it  is  to  be  im- 
derstoodj  that  the  said  act  shall  be  repealed.  Interim^ 
the  commissioner  to  have  power  to  suspend  the  act,  in 
order  to  enable  the  inhabitants  to  petition. 

**6.  The  several  provinces,  who  may  thmk  them- 
selves aggrieved  by  the  Quebec  Bill,  to  petition  in  their 
legislative  capacities;  and  it  is  to  be  understood^  that 
80  far  of  the  act,  as  extends  the  limits  of  Quebec  be- 
yond its  ancient  bounds,  is  to  be  repealed. 

''6.  The  act  of  Henry  the  Eighth  to  be  formally 
disclaimed  by  Parliament. 

"  7.  In  time  of  peace,  the  Americans  to  raise,  within 
their  respective  provmces,  by  acts  of  their  own  legis- 
latures, a  certain  sum  or  sums,  such  as  may  be  thought 
necessary  for  a  peace  establishment,  to  pay  governors, 
judges,  &c.    Vide  Laws  of  Jamaica. 

"8.  In  tune  of  fjoar,  on  requisition  made  by  the 
Kbg,  with  consent  of  Parliament,  every  colony  shall 
raise  such  sums  of  money  as  their  legislatures  may 
think  suitable  to  their  abilities  and  the  public  exigency, 
to  be  laid  out  in  raismg  and  paying  men  for  land  or 
sea  service,  fumishbg  provisions,  transports,  or  such 
other  purposes  as  the  King  shall  require  and  direct 

**9.  The  acts  of  navigation  to  be  reexamined,  in 
order  to  see  whether  some  alterations  might  not  be 

*  Supposed  to  mean  the  Boston  Port  Act 
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made  therein,  as  much  for  the  advantage  of  Great  Brit- 
ain as  the  ease  of  the  colonies. 

"10.  A  naval  oflScer  to  be  appointed  by  the  crown 
to  reside  in  each  colony,  to  see  those  acts  observed. 

"N.  B.  In  some  colonies  they  are  not  appomted  by 
the  crown. 

"11.  All  duties  arising  on  the  acts  for  regulating 
trade  with  the  colonies  to  be  for  the  public  use  of  the 
respective  colonies,  and  paid  into  their  treasuries,  and 
an  officer  of  the  crown  to  see  it  done. 

"12.  The  admiralty  courts  to  be  reduced  to  the 
same  powers  as  they  have  in  England. 

"13.  All  judges  in  the  King's  colony  governments 
to  be  appointed  during  good  behaviour,  and  to  be  paid 
by  the  province,  agreeable  to  article  seventh. 

"N.  B.  If  the  King  chooses  to  add  to  their  salaries, 
the  same  to  be  sent  from  England. 

"14.  The  governors  to  be  supported  in  the  same 
manner.'' 


Our  conversation  turned  chiefly  upon  the  first  article, 
it  was  said,  that  the  ministry  only  wanted  some  open- 
ing to  be  given  them,  some  ground  on  which  to  found 
the  commencement  of  conciliating  measures;  that  a 
petition  containing  such  an  engagement  as  mentioned 
in  this  article  would  answer  that  purpose ;  that  prepa- 
rations were  making  to  send  over  more  troops  and 
ships ;  that  such  a  petition  might  prevent  their  going, 
especially  if  a  commissioner  were  proposed.  I  was 
therefore  urged  to  engage  the  colony  agents  to  join 
with  me  in  such  a  petition.  My  answer  was,  that  no 
agent  had  any  thing  to  do  with  the  tea  business,  but 
those  for  Massachusetts  Bay,  who  w^ere  Mr.  BoUan  for 
the  Council,  myself  for  the  Assembly,  and  Mr.  Lee, 
appointed  to  succeed  me  when  I  should  leave  England ; 
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that  the  latter,  therefore,  could  hardly  yet  be  considered 
as  an  agent ;  and  that  the  former  was  a  cautious,  ex- 
act man,  and  not  easily  persuaded  to  take  steps  of 
such  importance  without  instructions  or  authority ;  that, 
therefore,  if  such  a  step  were  to  be  taken,  it  would  lie 
chiefly  on  me  to  take  it;  that,  indeed,  if  there  were, 
as  they  supposed,  a  clear  probability  of  good  to  be  done 
by  it,  I  should  make  no  scruple  of  hazarding  myself 
in  it ;  but  I  thought  the  empowering  a  commissioner  to 
suspend  the  Boston  Port  Act  was  a  method  too  dila- 
tory, and  a  mere  suspension  would  not  be  satisfactory ; 
that,  if  such  an  engagement  were  entered  into,  all  the 
Massachusetts  acts  should  be  immediately  repealed. 

They  laid  hold  of  the  readiness  I  had  expressed  to 
petition  on  a  probability  of  doing  good,  applauded  it, 
and  urged  me  to  draw  up  a  petition  immediately.  I 
said  it  was  a  matter  of  importance,  and  with  their  leave 
I  would  take  home  the  paper,  consider  the  proposi- 
tions as  they  now  stood,  and  give  them  my  opinion 
*to-morrow  evenmg.  This  was  agreed  to,  and  for  that 
time  we  parted. 

Weighing  now  the  present  dangerous  situation  of 
affairs  in  Am^ca,  and  the  daily  hazard  of  widening 
the  breach  there  irreparably,  I  embraced  the  idea  pro- 
posed in  the  paper  of  sending  over  a  commissioner,  as 
it  might  be  a  means  of  suspendmg  military  operations, 
and  bring  on  a  treaty,  whereby  mischief  would  be  pre- 
vented, and  an  agreement  by  degrees  be  formed  and 
established.  I  also  concluded  to  do  what  had  been 
desired  of  me  as  to  the  engagement,  and  essayed  a 
draft  of  a  memorial  to  Lord  Dartmouth  for  that  purpose 
simply,  to  be  signed  only  by  myself.  As  to  the  sending 
of  a  commissioner,  a  measure  which  I  was  desired  like- 
wise to  propose,  and  express  my  sentiments  of  its  util- 
ity, I  apprehended  my  colleagues  in  the  agency  might 

VOL.   V.  F 


62  FRANKLIN'S  WRITINGS. 

be  justly  displeased  if  I  took  a  step  of  such  impw- 
tance  without  consulting  them,  and  therefore  I  sketched 
a  joint  petition  to  that  purpose,  for  them  to  sign  with 
me,  if  they  pleased ;  but,  apprehending  that  would  meet 
with  difficulty,  I  drew  up  a  letter  to  Lord  Dartmouth^ 
containing  the  same  proposition,  with  the  reasons  for  it, 
to  be  sent  from  me  only.  I  made  also  upon  paper 
some  remarks  on  the  propositions ;  with  some  hmts,  on 
a  separate  paper,  of  further  remarks  to  be  made  in  con- 
versation, when  we  should  meet  in  the  evening  of  the 
17th.  Copies  of  these  papers  (except  the  first,  which 
I  do  not  find  with  me  on  shipboard,)  are  here  placed 
as  follows,  viz. 

^^TO    THE   king's   MOST   EXCELLENT  MAJESTY, 

"  The  Petition  and  Memorial  of  W.  Bollan,  B.  Frank- 
lin, and  Arthur  Lee, 

"Most  humbly  showethj 
"  That  your  petitioners,  being  agents  for  several  col- 
onies, and  deeply  affected  with  the  apprehension  of  * 
impending  calamities,  that  now  threaten  your  Majesty's 
subjects  in  America,  beg  leave  to  approach  your  throne, 
and  to  suggest  with  all  humility  their  opinion,  formed 
on  much  attentive  consideration,  that,  if  it  should  please 
your  Majesty  to  permit  and  authorize  a  meeting  of  del- 
egates firom  the  diiSerent  provinces,  and  appoint  some 
person  or  persons  of  dignity  and  wisdom  from  this 
country  to  preside  in  that  meeting,  or  to  confer  with 
the  said  delegates,  acquaint  themselves  fully  with  the 
true  grievances  of  the  colonies,  and  setde  the  means 
of  composing  all  dissensions,  such  means  to  be  after- 
wards ratified  by  your  Majesty,  if  found  just  and  suit- 
able ;  your  petitioners  are  persuaded,  from  their  thor- 
ough knowledge  of  that  country  and  people,  that  suclr 
a  measure  might  be  attended  with  the  most  salutary 
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elBfects,  prevent  much  mischief,  and  restore  the  harmony 
which  so  long  subsisted,  and  is  so  necessary  to  the 
prosperity  and  happiness  of  all  your  Blajesty's  subjects 
in  every  part  of  your  extensive  dommions ;  which,  that 
Heaven  may  preserve  entire  to  your  Majesty  and  your 
descendants,  is  the  sincere  prayer  of  your  Majesty's 
most  dutiful  subjects  and  servants." 

<<t0  the  riqht  honorable  lord  dartmouth,  t 

**My  Lord, 
**  Being  deeply  apprehensive  of  the  impending  ca- 
lamities, that  threaten  the  nation  and  its  colonies  through 
the  present  unhappy  dissensions,  I  have  attentively  con- 
sidered by  what  possible  means  those  calamities  may 
be  prevented.  The  great  importance  of  a  business 
which  concerns  us  all,  will,  I  hope,  m  some  degree  ex- 
cuse me  to  your  Lordship,  if  I  presume  unasked  to 
offer  my  humble  opmion,  that,  should  his  Majesty  think 
fit  to  authorize  delegates  fit>m  the  several  provinces  to 
meet  at  such  convenient  time  and  place,  as  in  his  wis- 
dom shall  seem  meet,  then  and  there  to  confer  with  a 
commissioner  or  commissioners  to  be  appomted  and 
empowered  by  his  Majesty,  on  the  means  of  establish- 
ing a  firm  and  lasting  union  between  Britain  and  the 
American  provmces,  such  a  measure  might  be  effectual 
for  that  purpose.  I  cannot  therefore  but  wish  it  may 
be  adopted,  as  no  one  can  more  ardently  and  sincerely 
desire  the  general  prosperity  of  the  British  dominions, 
than,  my  Lord,  your  Lordship's  most  obedient,  &c. 

**B.  Franklxn.** 

^<  REMARKS   ON  THE   PROPOSITIONS. 

**Art  L  In  consequence  of  that  engagement,  all  the 
Boston  and  Massachusetts  acts  to  be  suspended,  and, 
in  compliance  with  that  engagement,  to  be  totally  re- 
pealed. 
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''  By  this  amendment  article  fourth  will  become  un- 
necessary. 

"  Art.  4  and  5.  The  numerous  petitions  heretofore  sent 
home  by  the  colony  Assemblies,  and  either  refused  to  be 
received,  or  received  and  neglected,  or  answered  harshly, 
and  the  petitioners  rebuked  for  makmg  them,  have,  I 
conceive,  totally  discouraged  that  method  of  application ; 
and,  if  even  their  friends  were  now  to  propose  to  them 
the  recurring  again  to  petitioning,  such  friends  would 
be  thought  to  trifle  with  them.  Besides,  all  they  desh^ 
is  now  before  government  in  the  petition  of  the  Con- 
gress, and  the  whole  or  parts  may  be  granted  or  refused 
at  pleasure.  The  sense  of  the  colonies  cannot  be  bet- 
ter obtained  by  petition  from  different  colonies,  than 
it  is  by  that  general  petition. 

^^Art.  7.    Read,  such  as  they  may  think  necessary. 

**Art.  11.  As  it  stands,  of  little  importance.  The 
first  proposition  was,  that  they  should  be  repealed  as 
unjust.  But  they  may  remain,  for  they  will  probably 
not  be  executed. 

"  Even  with  the  amendment  proposed  above  to  arti- 
cle first,  I  cannot  think  it  stands  as  it  should  do.  If 
the  object  be  merely  the  preventing  present  bloodshed, 
and  the  other  mischiefs  to  fall  on  that  country  in  war, 
it  may  possibly  answer  that  end ;  but,  if  a  thorough, 
hearty  reconciliation  is  wished  for,  all  cause  of  heart- 
burning should  be  removed,  and  strict  justice  be  done 
on  both  sides.  Thus  the  tea  should  not  only  be  paid 
for  on  the  side  of  Boston,  but  the  damage  done  to 
Boston  by  the  Port  Act  should  be  repaired,  because  it 
was  done  contrary  to  the  custom  of  all  nations,  savage 
as  well  as  civilized,  of  first  demanding  satisfaction. 

"Art.  14.  The  judges  should  receive  nothing  from 
the  King. 

"  As  to  the  other  two  acts,  the  Massachusetts  must 
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wffer  all  the  hazards  and  mischidis  of  war,  rather  than 
admit  the  alteration  of  their  charters  and  laws  by  Par« 
liament.  *They,  who  can  give  up  essential  liberty  to 
obtain  a  little  temporary  safety,  deserve  neither  liberty 
nor  safety.* 

•    "B.  Franklin." 

"Hints. 

"  I  doubt  the  regulating  duties  will  not  be  accepted, 
without  enacting  them,  and  having  the  power  of  ap« 
pointing  the  collectors,  in  the  colonies. 

"If  we  mean  a  hearty  reconciliation,  we  must  deal 
candidly,  and  use  no  tricks. 

"  The  Assemblies  are  many  of  ihem  in  a  state  of  dis- 
solution. It  wiH  require  time  to  make  new  elections ; 
th^i  to  meet  and  choose  delegates,  suppoinng  all  could 
meet.  But  the  Assembly  of  the  Massachusetts  Bay 
cannot  act  und^  the  new  ccmstitution,  or  meet  the  new 
Council  for  that  purpose,  without  acknowledging  die 
power  of  Pariiament  to  alter  their  charter,  which  they 
never  will  do.  The  language  of  the  piX)posal  is.  Try  an 
your  fetters  firsts  and  then^  if  you  donH  like  them,  pe^ 
tiHan  and  u>e  will  eormder. 

"  Establishing  salaries  for  judges  may  be  a  general 
law.  For  govemcnrs  not  so,  the  constitution  of  colonies 
differing.  It  is  possible  troops  may  be  sent  to  partfc* 
ular  provinces,  to  burd^  them  when  they  are  out  of 
favor. 

"Canada.  We  cannot  endure  despotism  over  any 
of  our  JBsllow  subjects.    We  must  all  be  finee,  or  none*^ 

That  afternoon  I  received  the  following  note  fix)m 
Mrs.  Howe^  enclosing  another  from  Lord  Howe,  viz^ 

"Mrs.  Howb^s  compliments  to  Dr.  Franklm ;  she  has 
just  received  die  endosed  note  from  Lord  Howe,  and 
vou  V.  9  r* 
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hofpes  it  will  be  convenient  to  him  to  come  to  her, 
either  to-morrow  or  Sunday,  at  any  hour  most  con- 
venient to  him,  which  she  begs  he  will  be  so  good 
to  name, 

•*  Grafton  Street,  Friday^  February  17th,  ITTS.** 

lEnclosed  in  the  foregoing.'] 

^^TO   THE   HONORABLE   MRS.    HOWE. 

•*I  wish  you  to  procure  me  an  opportunity  to  see 
IX*.  Franklin  at  your  house  to-morrow,  or  on  Sunday 
morning,  for  an  essential  purpose. 

"  Grafton  Street,  Friday,  four  o^clockJ^ 

I  had  not  heard  from  his  Lordship  for  some  time, 
and  readily  answered,  that  I  would  do  myself  the  honor 
of  waiting  upon  him  at  her  house  to-morrow  at  eleven 
o'clock. 

Mr.  Barclay,  Dr.  Fothergill,  and  myself,  met  accord- 
ing to  appointment  at  the  Doctor's  house.  I  delivered 
to  them  the  '^Remarks  "  I  had  made  on  the  paper,  and 
we  talked  them  over.  I  read  also  the  sketches  I  had 
made  of  the  petitions  and  memorials ;  but,  they  being 
of  opinion,  that  the  repeal  of  none  of  the  Massachu- 
setts acts  could  be  obtained  by  my  engaging  to  pay 
for  the  tea,  the  Boston  Port  Act  excepted,  and  I  insist- 
ing on  a  repeal  of  aJl,  otherwise  declining  to  make  the 
offer,  that  measure  was  deferred  for  the  present,  and  I 
pocketed  my  drafts.  They  concluded,  however,  to  re- 
port my  sentiments,  and  see  if  any  further  concession 
could  be  obtained.  They  observed,  too,  that  I  had 
signed  my  ^* Remarks" ;  on  which  I  said,  that  understand- 
ing by  other  means,  as  well  as  from  them,  that  the  min- 
bters  had  been  acquainted  with  my  being  consulted  in 
this  business,  I  saw  no  occasion  for  further  mystery; 
9nd,  smce  conveying  and  receiving  through  second 
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hands  their  sentiments  and  mine  occasioned  delay,  and 
might  be  attended  with  misapprehension,  somethmg 
being  lost  or  changed  by  mistake  in  the  conveyance,  I 
did  not  see  why  we  should  not  meet  and  discuss  the 
points  together  at  once ;  that,  if  this  was  thought  prop- 
er, I  should  be  willing  and  ready  to  attend  them  to  the 
ministerial  persons  they  conferred  with.  They  seemed 
to  approve  the  proposal,  and  said  they  would  men* 
tion  it 

The  next  morning  I  met  Lord  Howe,  according  to 
appointment  He  seemed  very  cheerful,  having,  as  I 
imagine,  heard  from  Lord  Hyde  what  that  Lord  might 
have  heard  from  Mr.  Barclay  the  evening  of  the  IBth, 
viz.  that  I  had  consented  to  petition,  and  engage  pay- 
ment for  the  tea;  whence  it  was  hoped,  the  mmiste- 
rial  terms  of  accommodation  might  take  place.  He  let 
me  know,  that  he  was  thought  of  to  be  sent  commis- 
sioner for  settlmg  the  differences  in  America ;  adding, 
with  an  excess  of  politeness,  that,  sensible  of  his  own 
unacquaintedness  with  the  business,  and  of  my  knowl- 
edge and  abilities,  he  could  not  think  of  undertakmg  it 
without  me ;  but,  with  me,  he  should  do  it  most  readily ; 
for  he  should  found  his  expectation  of  success  on  my 
assistance.  He  therefore  had  desired  this  meeting,  to 
know  my  mmd  upon  a  proposition  of  my  going  with 
him  in  some  shape  or  other,  as  a  friend,  an  assistant,  or 
secretary ;  that  he  was  very  sensible,  if  he  should  be  so 
happy  as  to  effect  any  thing  valuable,  it  must  be  wholly 
owing  to  the  advice  and  assistance  I  should  afford  him ; 
that  he  should  therefore  make  no  scruple  of  givmg  me 
upon  all  occasions  the  full  honor  of  it;  that  he  had 
declared  to  the  ministers  his  opinion  of  my  good  dis- 
positions towards  peace,  and  what  he  now  wished  was 
to  be  authorized  by  me  to  say,  that  I  consented  to 
«iccompany  him,  and  would  cooperate  with  him  in  the 
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great  work  of  reconciliation.  That  the  influence  I 
bad  over  the  mmds  of  peofde  m  America  was  known 
to  be  Teiy  extensive;  and  that  I  could,  if  any  man 
could,  prevail  with  them  to  comply  with  reasonable 
jNTopoeiticms. 

I  rq>]ied,  that  I  was  obliged  to  his  Lordship  for  the 
fiivorable  opinion  he  had  of  me,  and  lor  the  honor  he 
did  me  in  proposing  to  make  use  of  my  assistance ; 
that  I  wished  to  know  what  propositions  were  intended 
for  America ;  that,  if  they  were  reasonable  ones  in  them- 
selves, possibly  I  might  be  able  to  make  them  appear 
such  to  my  countrymen ;  but,  if  they  were  otharwise^ 
I  doubted  whefher  that  could  be  dooe  by  any  man^ 
and  certainly  I  should  not  undertake  it  His  Lordship 
tiien  said,  that  he  should  not  expect  my  assistance  with- 
out a  pr(^per  eansideratiofk  That  the  business  was  of 
great  importance ;  and^  if  he  undertook  it,  he  should 
insist  on  being  enabled  to  make  generous  and  ampk  ap- 
pointments for  those  he  took  with  him,  particularly  for 
me ;  as  well  as  a  firm  promise  of  subsequent  rewards. 
•*  And,"  said  he,  **that  the  ministry  may  have  an  oppor- 
tunity of  showing  their  good  disposition  towards  your- 
self will  you  give  me  leave,  Mr.  Franklin,  to  procure  for 
you  [previously  some  mark  of  it ;  suppose  the  payment 
here  of  the  arrears  of  your  salary,  as  agent  for  New 
England,  which  I  understand  they  have  stopped  ioc 
some  time  past  V  "My  Lord,*'  said  I,  **I  shall  deem 
H  a  great  honor  to  be  in  any  shape  joined  with  yow 
Lordship  in  so  good  a  work ;  but,  if  you  hc^e  service 
from  any  mfluence  I  may  be  supposed  to  have,  drop 
all  thoughts  of  procuring  me  any  previous  favors  from 
ministers ;  my  accepting  them  would  destroy  the  very 
influence  you  propose  to  make  use  of;  they  would  be 
considered  as  so  many  bribes  to  betray  the  interest  of 
my  country ;  but  only  let  me  see  the  proposUianSf  and, 
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if  t  approve  of  them,  I  i^all  not  hesitate  a  moment,  but 
will  hold  myself  ready  to  accompanj  your  Lordship  at 
an  hour's  warning.'*  He  then  said)  he  wished  I  would 
discourse  with  Lord  Hyde  upon  the  bu»ness,  and  asked 
if  I  had  any  objection  to  meet  his  Lordship.  I  an«- 
swered,  none,  not  the  least;  that  I  had  a  great  re- 
spect for  Lord  Hyde,  and  would  wait  upon  him  when- 
ever he  should  please  to  permit  it  He  said  he  would 
speak  to  Lord  Hyde,  and  send  me  word. 

On  the  Monday  following,  I  received  a  letter  from 
Lord  Howe.  To  understand  it  betteri  it  is  necessary  to 
reflect,  that  in  the  mean  time  there  was  opportunity  for 
Mr.  Barclay  to  communicate  to  that  nobleman  the  ^  Re- 
harks  "  I  had  made  on  the  Plan,  the  sight  of  which 
had  probably  changed  the  purpose  of  making  any  use 
of  me  on  the  occasion.    The  letter  follows 

"Grafton  Street,  February  SOtb,  1775. 

"Not  having  had  a  convenient  opportunity  to  talk 
with  Lord  Hyde  until  this  morning,  on  the  subject  I 
mentioned  when  I  had,  my  worthy  friend,  the  pleasure 
to  see  you  last,  I  now  give  you  the  earliest  information 
of  his  Lordship's  sentiments  upon  my  proposition. 

*^He  declares  he  has  no  personal  objection,  and  that 
he  is  always  desirous  of  the  conversation  of  men  of 
knowledge,  consequently,  in  that  respect,  would  have 
a  pleasure  in  yours.  But  he  apprehends,  that  on  the 
present  American  contest  your  principles  and  his,  or 
rather  those  of  Parliament,  are  as  yet  so  wide  from 
each  other»  that  a  meeting  merely  to  discuss  them  might 
give  you  unnecessary  trouble.  Should  you  think  oth-> 
erwise,  or  should  any  propitious  circumstances  approxi- 
mate such  distant  sentiments,  he  would  be  haj^y  to  be 
used  as  a  channel  to  convey  what  might  tend  to  har** 
mony  from  a  person  of  credit  to  those  in  power.    And 
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I  will  venture  to  advance,  from  my  knowledge  of  his 
Lordship's  opinion  of  men  and  things,  that  nothing  of 
that  nature  would  suffer  m  the  passage. 

^I  am,  with  sincere  regard,  your  most  obedient 
servant, 

"Howe. 

"To  Dr.  Franklin.'' 

As  I  had  no  desire  of  obtruding  myself  upon  Lord 
Hyde,  though  a  little  piqued  at  his  declmmg  to  see  me, 
I  thought  it  best  to  show  a  decent  indifference,  which  I 
endeavoured  in  the  following  answer. 

•«  Craven  Street,  Februaiy  20th,  1775. 

"  Having  nothmg  to  offer  on  the  American  business 
m  addition  to  what  Lord  Hyde  is  abeady  acquainted 
with  from  the  papers  that  have  passed,  it  seems  most 
respectful  not  to  give  his  Lordship  the  trouble  of  a  visit ; 
since  a  mere  discussion  of  the  sentiments  contained  in 
those  papers  is  not,  m  his  opinion,  likely  to  produce 
any  good  effect  I  am  thankful,  however,  to  his  Lord- 
ship for  the  permission  of  waiting  on  him,  which  I  shall 
use  if  any  thing  occurs,  that  may  give  a  cHance  of  utility 
m  such  an  mterview. 

"  With  sincere  esteem  and  respect,  I  have  the  honor 
to  be,  my  Lord,  your  Lordship's  most  obedient  humble 
servant, 

"B.  Franklin. 

"To  Lord  Howe." 

On  the  morning  of  the  same  day,  February  20th,  it 
was  currently  and  industriously  reported  all  over  the 
town,  that  Lord  North  would  that  day  make  a  pacific 
motion  in  the  House  of  Commons  for  healing  all  differ- 
ences between  Britain  and  America.  The  House  was 
accordingly  very  full,  and  the  members  full  of  expecta- 
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tion.  The  Bedford  party,  inimical  to  America,  and  who 
had  urged  severe  measures,  were  alarmed,  and  began 
to  exclaim  against  the  minister  for  his  timidity,  and  the 
fluctuation  of  his  politics;  they  even  began  to  count 
voices,  to  see  if  they  could  not,  by  negativing  his  mo- 
tion, at  once  unhorse  him,  and  throw  him  out  of  admin- 
istration. His  friends  were  therefore  alarmed  for  him, 
and  there  was  much  caballing  and  whispering.  At 
length  a  motion,  as  one  had  been  promised,  was  made, 
but  whether  that  originally  intended,  is  with  me  very 
doubtful.  I  suspect,  from  its  imperfect  composition, 
from  its  madequateness  to  answer  the  purpose  pre- 
viously professed,  and  from  some  other  circumstances, 
that,  when  first  drawn,  it  contained  more  of  Mr.  Barclay's 
plan,  but  was  curtailed  by  advice,  just  before  it  was 
delivered.  My  old  proposition  of  giving  up  the  regu- 
lating duties  to  the  colonies  was  in  part  to  be  found 
m  it ;  and  many,  who  knew  nothing  of  that  transaction, 
said  it  was  the  best  part  of  the  motion.  It  was  as 
follows. 

LORD   worth's   motion,  FEBRUARY  20tH,  1775. 

*^  That  it  is  the  opbion  of  this  conunittee,  that,  when 
the  Governor,  Council,  and  Assembly,  or  General  Court 
of  his  Majesty's  provmces  or  colonies  shall  propose  to 
make  provision  accordmg  to  their  respective  conditions, 
circumstances,  and  situations,  for  contributing  their  pro- 
portion to  the  common  defence,  such  proportion  to  be 
raised  under  the  authority  of  the  General  Court  or 
General  Assembly  of  such  provmce  or  colony,  and  dis- 
posable by  Parliament,  and  shall  engage  to  make  pro** 
vision  also  for  the  support  of  the  civil  government  and 
the  administration  of  justice  in  such  province  or  colony, 
it  will  be  proper,  if  such  proposal  shall  be  approved 
by  his  Majesty  hi  Parliament,  and  for  so  long  as  such 
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proyision  shall  be  made  acoordmgly,  to  forbear,  in  re- 
sipect  of  such  province  or  colony,  to  levy  any  dudei^ 
tax,  or  assessment,  or  to  impose  any  further  duty,  tax,  or 
Ibssessment,  except  only  such  duties  as  it  may  be  expe- 
dient to  impose  for  the  regulation  of  commerce ;  the  net 
produce  of  the  duties  last  mentioned  to  be  carried  to 
the  account  of  such  province,  colony,  or  plantation,  ex* 
chisively.** 

After  a  good  deal  of  wild  debate,  in  which  this  mo- 
tion was  supported  upon  various  and  mconsistent  prin- 
ciples by  the  ministerial  people,  and  even  met  with  an 
opposition  from  some  of  them,  which  showed  a  want 
of  concert,  probably  from  the  suddenness  of  the  alter- 
ations above  supposed,  they  all  agreed  at  length,  as 
usua],  in  voting  it  by  a  large  majority. 

Hearmg  nothing  during  all  the  following  week  from 
Messrs.  Barclay  and  Fothergill,  (except  that  Lord  Hyde, 
when  acquainted  with  my  willingness  to  engage  for 
the  payment  of  the  tea,  had  said  it  gave  him  neto  life,) 
nor  any  thing  from  Lord  Howe,  I  mentioned  his  silence 
occasionally  to  his  sister,  adding,  that  I  supposed  it 
owing  to  his  finding  what  he  had  proposed  to  me  was 
not  likely  to  take  place ;  and  I  wished  her  to  desire 
him,  if  that  was  the  case,  to  let  me  know  it  by  a  line, 
that  I  might  be  at  liberty  to  take  other  measures.  She 
did  so  as  soon  as  he  returned  frcm  the  country,  where 
he  had  been  for  a  day  or  two;  and  I  received  from 
her  the  following  note. 

*Mr8.  HowK*s  compliments  to  Dr.  Franklin;  Lord 
Howe  not  quite  understanding  the  message  received 
from  her,  will  be  very  glad  to  have  the  pleasure  of  see« 
ing  him,  either  between  twelve  and  one  this  mommg, 
(the  only  hour  he  is  at  liberty  this  day,)  at  her  house, 
or  at  any  hour  to-morrow  most  convenient  to  him. 

*"  Grafton  Street,  Tuesday:' 
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I  met  his  Lordslfip  at  the  hour  appointed.  He  said^ 
that  he  had  not  seen  me  lately,  as  he  expected  daily  to 
have  something  more  material  to  say  to  me  than  had 
yet  occurred ;  and  hoped  that  I  would  have  called  on 
Lord  Hyde»  as  I  had  intimated  I  should  do  when  I  ap« 
{nrehended  it  might  be  useful,  which  he  was  sorry  to 
find  I  had  not  done.  That  there  was  something  m  my 
verbal  message  by  Mrs.  Howe^  which  perhaps  she  had 
apprehended  imperfectly ;  it  was  the  hint  of  my  pur«* 
pose  to  take  other  measures.  I  answered,  that  having, 
smce  I  had  last  seen  his  Lordship,  heard  of  the  death 
of  my  wife  at  Philadelphia,  in  whose  hands  I  had  left 
the  care  of  my  affairs  there,  it  was  become  necessary 
for  me  to  return  thither  as  soon  as  conveniently  might 
be ;  that  what  his  Lordship  had  proposed  of  my  ac- 
companying him  to  America  might,  if  likely  to  take 
place,  postpone  my  voyage  to  suit  his  conveniency; 
otherwise,  I  should  proceed  by  the  first  ship ;  that  I 
did  suppose  by  not  hearing  from  him,  and  by  Lord 
North's  motion,  all  thoughts  of  that  kind  were  laid 
aside,  which  was  what  I  only  desired  to  know  from 
him. 

He  said,  my  last  paper  of  **Remakks'*  by  Mr.  Bar- 
clay, wherein  I  had  made  the  indemnification  of  Boston, 
for  the  injury  of  stopping  its  port,  a  condition  of  my 
engaging  to  pay  for  the  tea  (a  condition  impossible  to 
be  complied  with),  had  discouraged  further  proceeding 
on  that  idea.  Having  a  copy  of  that  paper  in  my  pock- 
et, I  showed  his  Lordship,  that  I  had  proposed  no  such 
condition  of  my  engagement,  nor  any  other  than  the 
rep&ai  of  all  the  Massachusetts  acts.  That  what  fol- 
lowed reladng  to  the  indemnification  was  only  express^ 
big  my  private  opinion,  that  it  would  be  just,  but  by 
no  means  insisting  upon  it.  He  said  the  arrangements 
were  not  yet  determined  on ;  that,  as  I  now  explained 
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myself,  it  appeared  I  bad  been  mucb  misapprebended ; 
and  he  wisbed  of  all  tbmgs  I  would  see  Lord  Hydes» 
and  asked  if  I  would  cboose  to  meet  bim  tbere  (at 
Mrs.  Howe's),  or  that  be  should  call  upon  me.  I  said, 
that  I  would  by  no  means  give  Lord  Hyde  that  trouble. 
That,  since  be  (Lord  Howe)  seemed  to  think  it  might 
be  of  use,  and  wisbed  it  done  soon,  I  would  wait  upon 
Lord  Hyde.  I  knew  bim  to  be  an  early  riser,  and 
would  be  with  bim  at  eight  o'clock  the  next  morning ; 
which  Lord  Howe  undertook  to  acquaint  bim  with. 
But  I  added,  that,  from  what  circumstances  I  could 
collect  of  the  disposition  of  mmistry,  I  apprehended  my 
visit  would  answer  no  material  purpose.  He  was  of 
a  different  opinion;  to  which  I  submitted. 

The  next  morning,  March  1st,  I  accordingly  was  early 
with  Lord  Hyde,  who  received  me  with  his  usual  polite* 
ness.  We  talked  over  a  great  part  of  the  dispute  be- 
tween the  countries.  I  found  him  ready  with  all  the 
newspaper  and  pamphlet  topics ;  of  the  expense  of  set- 
tling our  colonies,  the  protection  afforded  them,  the 
heavy  debt  under  which  Britain  labored,  the  equity  of 
our  contributing  to  its  alleviation ;  that  many  people  in 
England  were  no  more  represented  than  we  were,  yet 
all  were,  taxed  and  governed  by  Parliament,  &c.  &.a 
I  answered  all,  but  with  little  effect;  for,  though  his 
Lordship  seemed  civilly  to  hear  what  I  said,  I  had  rea- 
son to  believe  he  attended  very  litde  to  the  puiport  of 
it,  his  mmd  being  employed  the  while  in  thinking  on 
what  he  himself  purposed  to  say  next 

He  had  hoped,  he  said,  that  Lord  North's  motion 
would  have  been  satisfactory;  and  asked  what  could 
be  objected  to  it.  I  replied,  the  terms  of  it  were,  that 
we  should  grant  money  till  Parliament  had  agreed  we 
bad  given  enough,  without  having  the  least  share  in 
judging  of  the  propriety  of  the  measure  for  which  it 
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was  to  be  granted,  or  of  our  own  abilities  to  grant; 
that  these  grants  were  also  to  be  made  under  a  threat 
of  exercising  a  claimed  right  of  taxing  us  at  pleasure, 
and  compelling  such  taxes  by  an  armed  force,  if  we 
did  not  give  till  it  should  be  thought  we  had  given 
enough ;  that  the  proposition  was  similar  to  no  mode 
of  obtaining  aids  that  ever  existed,  except  that  of  a 
highwayman,  who  presents  his  pistol  and  hat  at  a  coach 
window,  demanding  no  specific  sum,  but,  if  you  will  give 
all  your  money,  or  what  he  is  pleased  to  think  sufficient 
he  will  civilly  omit  putting  his  own  hand  into  your 
pockets ;  if  not,  there  is  his  pistoL  That  the  mode  of 
raising  contributions  m  an  enemy's  country  was  fairer 
than  this,  since  there  an  explicit  sum  was  demanded, 
and  the  people  who  were  raising  it  knew  what  they 
were  about,  and  when  they  should  have  done;  and 
that,  in  short,  no  free  people  could  ever  think  of  begm- 
ning  to  grant  upon  such  terms.  That,  besides,  a  new 
dispute  had  now  been  raised,  by  the  Parliament's  pre- 
tending to  a  power  of  altering  our  charters  and  estab- 
lished laws,  which  was  of  still  more  importance  to  us 
than  their  claim  of  taxation,  as  it  set  us  all  adrift,  and 
left  us  without  a  privilege  we  could  depend  upon,  but 
at  their  pleasure;  this  was  a  situation  we  could  not 
possibly  be  in ;  and,  as  Lord  North's  proposition  had 
no  relation  to  this  matter,  if  the  other  had  been  such 
as  we  could  have  agreed  to,  we  should  still  be  far  from 
a  reconciliation. 

His  Lordship  thought  I  misunderstood  the  proposi- 
tion ;  on  which  I  took  it  out  and  read  it  He  then 
waved  that  point,  and  said  he  should  be  glad  to  know 
from  me,  what  would  produce  a  reconciliation.  I  said, 
that  his  Lordship,  I  imagined,  had  seen  several  propo- 
sals of  mine  for  that  purpose.  He  said  he  had ;  but 
some  of  my  articles  were  such  as  would  never  be 
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agreed  to.  That  it  was  apprehended  I  had  seyeral 
instructions  and  powers  to  offer  more  accq)table  termd^ 
but  was  extremely  reserved,  and  perhaps  from  a  desire 
he  did  not  blame,  of  doing  better  for  my  constituents ; 
but  my  expectations  might  deceive  me;  and  he  did 
thjnk  I  might  be  assured  I  should  never  obtain  better 
terms  than  what  were  now  offered  by  Lord  NcHth^ 
That  administration  had  a  sincere  desire  of  restoring 
harmony  with  America ;  and  it  was  thought,  if  I  would 
cooperate  with  them,  the  business  would  be  easy* 
That  he  hoped  I  was  above  retaining  resentment  against 
them,  for  what  nobody  now  approved,  and  for  which 
satisfaction  might  be  made  me ;  that  I  was,  as  he  uii« 
derstood,  in  high  esteem  among  the  Americans ;  that^ 
if  I  would  bring  about  a  reconciliation  on  terms  suitable 
to  the  dignity  of  government,  I  might  be  as  highly  and 
generally  esteemed  here,  and  be  honored  and  rewarded, 
perhaps,  beyond  my  expectation. 

I  replied,  that  I  thought  I  had  given  a  convmcing 
proof  of  my  sincere  desire  of  promoting  peace,  when» 
on  being  informed  that  all  wanted  for  the  honor  of 
government  was,  to  obtam  payment  for  the  tea,  I  (A^ 
fered,  without  any  instruction  to  warrant  my  so  doin^^ 
or  assurance  that  I  should  be  reimbursed,  or  my  con** 
duct  approved,  to  engage  for  that  payment,  if  the  Mas- 
sachusetts  acts  were  to  be  repealed;  an  engagement 
in  which  I  must  have  risked  my  whole  fortune,  which 
I  thought  few  besides  me  would  have  done*  That,  in 
truth,  private  resentments  had  no  weight  with  me  m 
public  business ;  that  I  was  not  the  reserved  man  im* 
agined,  having  really  no  secret  instructions  to  act  upon. 
That  I  was  certainly  willing  to  do  every  thing  that 
could  reasonably  be  expected  of  me.  But,  if  any  sup* 
posed  I  could  prevafl  with  my  countrymen  to  take 
black  for  white,  and  wrong  for  right,  it  was  not  knowing 
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either  them  or  me ;  they  were  not  capable  of  being 
so  imposed  on,  nor  was  I  capable  of  attempting  it 

He  then  asked  my  opinion  of  sendmg  over  a  com- 
missioner, for  the  purpose  mentioned  in  a  preceding 
part  of  this  account,  and  my  answer  was  to  the  same 
effect  By  the  way,  I  s^prehend,  that  to  give  me  an 
opportunity  of  discoursing  with  Lord  Hyde  on  that 
pomt,  was  a  principal  motive  with  Lord  Howe  for  urg* 
ing  me  to  ms^e  this  visit  His  Lordship  did  not  ex* 
jH^ss  his  own  sentiments  upon  it  And  thus  ended 
this  conversation. 

Three  or  four  days  after,  I  recdved  the  following 
note  fix>m  Mrs.  Howe. 

"Mrs.  Howe's  compliments  to  Dr.  Franklin;  Lord 
Howe  begs  to  have  the  pleasure  of  meeting  him  once 
more  before  he  goes,  at  her  house ;  he  is  at  present 
out  of  town,  but  returns  on  Monday ;  and  any  day  or 
hour  after  that,  that  the  Doctor  will  name,  he  wifl  be 
very  glad  to  attend  him. 

"  Grq/lon  Streety  Saturday^  March  Ath.^ 

I  answered,  that  I  would  do  myself  the  honor  of 
waiting  on  Lord  Howe,  at  her  house,  the  Tuesday  fol- 
lowing, at  eleven  o'clock.  We  met  accwdingly.  He 
began  by  saying,  that  I  had  been  a  better  prophet  than 
himself,  m  foreseeing  that  my  interview  vnth  Lord  Hyde 
wouki  be  of  no  great  use ;  and  then  said,  that  he  hoped 
I  would  excuse  the  trouble  he  had  given  me,  as  his 
intentions  had  been  good  both  towards  me  and  the 
pubhc.  He  was  sorry,  that  at  present  there  was  no 
appearance  of  things  gomg  into  the  train  he  had  wished, 
but  that  possibly  they  might  yet  take  a  more  favorable 
turn ;  mid,  as  he  understood  I  was  gomg  soon  to  Amer- 
ica, if  he  should  chance  to  be  sent  thither  on  that  im- 
portant business,  he  hoped  he  might  still  expect  my 
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assistance.  I  assured  him  of  my  readiness  at  all  times 
of  cooperating  with  him  in  so  good  a  work ;  and  so, 
taking  my  leave,  and  receiving  his  good  wishes,  ended 
the  negotiation  with  Lord  Howe.  And  I  heard  no  more 
of  that  with  Messrs.  FothergiD  and  Barclay.  I  could 
only  gather,  from  some  hints  in  their  conversation,  that 
neither  of  them  were  well  pleased  with  the  conduct  of 
the  mmisters  respecting  these  transactions.  And,  a  few 
days  before  I  left  London,  I  met  them  by  their  desire, 
at  the  Doctor's  house,  when  they  desired  me  to  assure 
their  friends  from  them,  that  it  was  now  their  fixed 
opinion,  that  nothing  could  secure  the  privileges  of 
America,  but  a  firm,  sober  adherence  to  the  terms  of 
the  association  made  at  the  Congress,  and  that  the  sal- 
vation of  English  liberty  depended  now  on  the  perse- 
verance and  virtue  of  America* 

During  the  whole,  my  time  was  otherwise  much  taken 
up,  by  friends  callmg  continually  to  inquire  news  from 
America ;  members  of  both  Houses  of  Parliament,  to 
mform  me  what  passed  in  the  Houses,  and  discourse 
with  me  on  the  debates,  and  on  motions  made,  or  to  be 
made ;  merchants  of  London  and  of  the  manufacturing 
and  port  towns,  on  their  petitions ;  the  Quakers,  upon 
theirs,  &c.  &c. ;  so  that  I  had  no  time  to  take  notes  of 
almost  any  thing.  This  account  is  therefore  chiefly 
from  recollection,  in  which  doubtless  much  must  have 
been  omitted,  from  deficiency  of  memory ;  but  what 
there  is,  I  believe  to  be  pretty  exact ;  except  that,  dis- 
coursing with  so  many  difierent  persons  about  the  same 
time,  on  the  same  subject,  I  may  possibly  have  put  down 
some  things  as  said  by  or  to  one  person,  which  passed 
in  conversation  with  another. 

A  litde  before  I  left  London,  being  at  the  House  of 
Lords,  during  a  debate  in  which  Lord  Camden  was  to 
speak,  and  who  indeed  spoke  admu^bly  on  American 
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affairs,  I  was  much  disgusted,  from  the  mmisterial  side, 
by  many  base  reflections  on  American  courage,  religion, 
understanding,  &c^  in  which  we  were  treated  with  the 
utmost  contempt,  as  the  lowest  of  mankind,  and  almost 
of  a  different  species  from  the  English  of  Britam ;  but 
particularly  the  American  honesty  was  abused  by  some 
of  the  Lords,  who  asserted  that  we  were  all  knaves, 
and  wanted  only  by  this  dispute  to  avoid  paying  our 
debts ;  that,  if  we  had  any  sense  of  equity  or  justice, 
we  should  offer  payment  of  the  tea,  Sec.  I  went  home 
somewhat  irritated  and  heated;  and,  partly  to  retort 
upon  this  nation,  on  the  article  of  equity,  drew  up  a 
memorial  to  present  to  Lord  Dartmouth  before  my  de- 
parture ;  but,  consulting  my  friend,  Mr.  Thomas  Wal- 
pole,  upon  it,  who  is  a  member  of  the  House  of  Com- 
mons, he  looked  at  it  and  at  me  several  times  alter- 
nately, as  if  he  apprehended  me  a  litde  out  of  my  senses. 
As  I  was  in  the  hurry  of  packing  up,  I  requested  him 
to  take  the  trouble  of  showing  it  to  his  neighbour,  Lord 
Camden,  and  ask  his  advice  upon  it,  which  he  kmdly 
undertook  to  do ;  and  returned  it  me  with  a  note,  which 
here  follows  the  proposed  memorial 

**  To  the  Right  Honorable  the  Earl  of  Dartmouth,  one 
of  his  Majesty's  principal  Secretaries  of  State ; 

**  A  Memorial  of  Benjamin  Franklin,  Agent  6f  the  Prov- 
ince of  Massachusetts  Bay. 

"Whereas  an  injury  done  can  only  give  the  party 
injured  a  right  to  full  reparation;  or,  in  case  that  be 
refused,  a  right  to  retxmi  an  equal  injury ;  and  where- 
as the  blockade  of  Boston,  now  continued  nine  months, 
hath  every  week  of  its  continuance  done  damage  to 
that  town,  equal  to  what  was  suffered  there  by  the 
India  Company ;  it  follows  that  such  exceeding  damage 
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is  an  injxfry  done  by  this  government,  {ot  which  repara- 
tion ought  to  be  made;  and  whereas  reparation  of 
mjuries  ought  always  (agreeably  to  the  custom  of  aH 
nations,  savage  as  well  as  civilized,)  to  be  first  requiredt 
before  satisfaction  is  taken  by  a  return  of  damage  to 
the  aggress<»:s ;  which  was  not  done  by  Great  Britain 
m  the  instance  above  menti(»ied;  I  the  underwritten 
do  therefore,  as  their  agent,  in  the  behalf  of  my  coun* 
try  and  the  said  town  of  Boston,  protest  against  the 
continuance  of  the  said  blockade ;  a^d  I  do  hereby  sol- 
emnly  demand  satisfaction  for  the  accumulated  injury 
done  them,  beyond  the  value  of  the  India  Company's 
tea  destroyed. 

^  And  whereas  the  conquest  of  the  Gulf  of  St  Law- 
rence, the  coasts  of  Labrador  and  Nova  Scotia,  and  the 
fisheries  possessed  by  the  French  there  and  on  the 
Banks  of  Newfoundland,  so  far  as  they  were  more  ex- 
tended than  at  jH'esent,  was  made  by  the  joint  farceB 
of  Britain  and  the  colonies,  the  latter  having  nearly  an 
equal  number  of  men  in  that  service  with  the  former; 
it  foUows,  that  the  colonies  have  an  equitable  and  just 
right  to  participate  in  the  advantage  of  those  fisheries ; 
I  do,  therefore,  in  the  behalf  of  the  colony  of  the  Mas- 
sachusetts Bay,  protest  against  the  act  now  under  con- 
sideration in  Parliament,  for  deprivmg  diat  province, 
with  others,  of  that  fishery,  (on  pretence  of  their  refus- 
ing to  purchase  British  commodities,)  as  an  act  highly 
unjust  and  injurious ;  and  I  give  notice,  that  satisfaction 
will  probably  one  day  be  demanded  for  aO  the  injury 
that  may  be  done  and  sufiered  in  the  execution  of  such 
act ;  and  that  the  mjustice  of  the  proceeding  is  likely 
to  give  such  umbrage  to  all  the  colonies^  that  in  no 
future  war,  wherein  other  conquests  may  be  meditated, 
«ther  a  man  or  a  shillmg  wffl  be  obtained  fi^m  any 
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of  them  to  aid  such  conquests,  till  full  satisfaction  be 
made  as  aforesaid. 

"B.  Frakklin. 

"  Given  in  London,  this  16tt  day  of  March,  1775." 

''TO    DR.     FRANKUir. 

"Dear  Sir, 
"I  return  you  the  memorial,  which  it  is  thought 
might  be  attended  with  dangerous  consequences  to 
your  person,  and  contribute  to  exasperate  the  nation. 
"I  heartily  wish  you  a  prosperous  voyage,  a  long 
health,  and  am,  with  the  sincerest  regard,  your  most 
faithful  and  obedient  servant, 

**  Thomas  Walpole. 
"^ Lincoln's  bin  Fields,  \Qth  March,  1775.'* 

Mr.  Walpole  called  at  my  house  the  next  day,  and, 
hearing  I  was  gone  to  the  House  of  Lords,  came  there 
to  me,  and  repeated  more  fully  what  was  in  his  note ; 
adding,  that  it  was  thought  my  having  no  mstructions 
directing  me  to  deliver  such  a  protest,  would  make  it 
appear  still  more  unjustifiable,  and  be  deemed  a  na- 
tional affront.  I  had  no  desire  to  make  matters  worse, 
and,  being  grown  cooler,  took  the  advice  so  kindly 
given  me. 

The  evening  before  I  left  London,  I  received  a  note 
from  Dr.  Fothergill,  with  some  letters  to  his  friends  in 
Philadelphia.  In  that  note  he  desires  me  to  get  those 
friends  ^and  two  or  three  more  together,  and  inform 
them,  that,  whatever  specious  pretences  are  offered,  they 
are  all  hollow ;  and  that  to  get  a  larger  field  on  which 
to  fatten  a  herd  of  worthless  parasites  is  all  that  is  re- 
garded. Perhaps  it  may  be  proper  to  acquamt  them 
with  David  Barclay's  and  our  united  endeavours,  and 
the  effects.    They  will  stun  at  least,  if  not  convince, 

VOL.  V.  11 
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the  most  worthy,  that  nothing  vety  favorable  is  mtend- 
ed,  if  more  unfavorable  articles  cannot  be  obtamed*" 
The  Doctor,  in  the  course  of  his  daily  visits  among  the 
great,  in  the  practice  of  his  profession,  had  full  oppor- 
tunity of  bemg  acquamted  with  their  sentiments,  the 
conversation  everywhere  tummg  upon  the  subject  of 
America. 


VINDICATION  AND  OFFER 
FROM   CONGRESS   TO   PARLIAMENT! 


Immediately  after  Dr.  Franklin's  return  to  America,  he  was 
chosen  one  of  the  delegates  in  Congress  from  Pennsylvania,  and 
was  present  at  the  opening  of  the  Congress  in  May,  1775.  Mr. 
Yaughan  says  of  the  following  paper ;  **  It  was  drawn  up  in  a 
Committee  of  Congress,  June  25th,  1775,  but  does  not  appear  on 
their  Minutes;  a  severe  act  of  Parliament,  which  arrived  about 
that  time,  having  determined  them  not  to  give  the  sum  proposed. 
It  was  first  printed  in  the  Public  Advertiser  for  July  18th,  1777." 
At  the  time  mentioned  above,  that  is,  June  25th,  1775,  Dr.  Frank* 
lin  was  on  a  Committee  for  reporting  to  Congress  a  declaration 
to  be  published  by  General  Washington,  on  his  arrival  in  camp  at 
Cambridge.  The  discussion  of  that  subject  in  the  Committee  may 
have  suggested  these  remarks.  —  Editor. 


Forasmuch  as  the  enemies  of  America  in  the  Par- 
liament of  Great  Britain^  to  render  us  odious  to  the 
nation,  and  give  an  ill  impression  of  us  in  the  minds  of 
other  European  powers,  have  represented  us  as  unjust 
and  ungrateful  in  the  highest  degree;  asserting,  on 
every  occasion,  that  the  colonies  were  setded  at  the 
expense  of  Britain ;  that  they  were,  at  the  expense  of 
the  same,  protected  in  their  infancy;  that  they  now 
ungratefully  and  unjustly  refuse  to  contribute  to*  their 
own  protection,  and  the  common  defence  of  the  nation ; 
that  they  aim  at  mdependence;  that  they  intend  an 
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abolition  of  the  Navigation  Acts ;  and  that  they  are 
fraudulent  in  their  commercial  dealings,  and  purpose  to 
cheat  their  creditors  in  Britain,  by  avoiding  the  pay- 
ment of  their  just  debts; 

And,  as  by  frequent  repetition  these  groundless  as- 
sertions and  malicious  calumnies  may,  if  not  contra- 
dicted and  refuted,  obtain  further  credit,  and  be  injuri- 
ous throughout  Europe  to  the  reputation  and  mterest 
of  the  confederate  colonies,  it  seems  proper  and  neces- 
sary to  examine  them  in  our  own  just  vindication. 

With  regard  to  the  first,  that  the  colonies  were  settled 
at  the  expe^e  of  Britain^  it  is  a  known  fact,  that  none 
of  the  twelve  united  colonies  were  settled,  or  even  dis- 
covered^ at  the  expense  of  England.  Henry  the  Sev- 
enth, indeed,  granted  a  commission  to  Sebastian  Cabot, 
a  Venetian,  and  his  sons,  to  sail  into  the  western  seas 
for  the  discovery  of  new  countries ;  but  it  was  to  be 
^^  suis  earwi  propriis  sumptibus  et  expensis"  at  their 
own  costs  and  charges.*  They  discovered,  but  soon 
slighted  and  neglected  these  north^n  territories ;  which 
were,  after  more  than  a  hundred  years'  dereliction, 
purchased  of  the  natives,  and  settled  at  the  charge  and 
by  the  labor  of  private  men  and  bodies  of  men,  our 
ancestors,  who  came  over  hither  for  that  purpose.  But 
oiir  adversaries  have  never  been  able  to  produce  any 
record,  that  ever  the  Parliament  or  government  of  Eng- 
land, was  at  the  smallest  expense  on  these  accounts; 
on  the  contrary,  there  exists  on  the  journals  of  Parlia- 
ment a  solemn  declaration  in  1642,  (only  twenty-two 
years  after  the  fffst  settlement  of  the  Massachusetts, 
when,  if  such  expense  had  ever  been  incurred,  some 
of.  the  members  must  have  known  and  remembered  it,) 

*  See  the  CommiBsion  in  the  Appendix  to  Pownau'b  Adminutralion 
f^lheCoUnUi.    Bditba  1775« 
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^  That  these  colonies  had  been  planted  and  estabKshed 
tcUhovt  any  expense  to  the  stateJ^* 

New  York  is  the  only  colony  in  the  founding  of 
which  England  can  pretend  to  have  been  at  any  ex- 
pense ;  and  that  was  only  the  charge  of  a  small  ar- 
mament to  take  it  from  the  Dutch,  who  pltoted  it.  But 
to  retain  tins  cdony  at  the  peace,  another  at  that  time 
full  as  valuable,  planted  by  private  countrymen  of  owr«, 
Was  given  up  by  the  crown  to  the  Dutch  in  exchange, 
viz.  Surinam,  now  a  Wealthy  sugar  colony  m  Guiana, 
and  which,  but  for  that  cession,  might  stiB  have  re- 
mamed  in  our  possession.  Of  late,  mdeed,  Britain  has 
been  at  some  expense  in  planting  two  colonies,  Georgia 
and  Nova  Scotia;  but  those  are  not  m  our  confeder- 
iacy ;  f  and  the  expense  she  has  been  at  in  their  name 
has  chiefly  been  in  grants  of  sums  unnecessarily  large, 
by  way  of  salaries  to  officers  sent  from  England,  and 
in  jobs  to  friends,  whereby  dependants  might  be  pro- 
vided for;  those  excessive  grants  not  bemg  requisite 
to  the  welfare  and  good  government  of  the  colonies, 
which  good  government  (as  experience  in  many  in- 
stances of  other  colonies  has  taught  us)  may  be  much 
more  frugally,  smd  full  as  effectually,  provided  for  and 
supported. 

With  regard  to  the  second  assertion,  thc^  these  colO' 
nies  were  protected  in  their  infant  state  by  England,  it 
*■        ■   ■     — .         •  *  >  ■    I   ■       .  ■      •    . 

*  <<  Venerii^  Meanch  lOthy  1642.  Whereas,  tiie  plantations  in  New  Eng- 
land have,  by  the  Uessing  of  the  Almighty,  had  good  and  prosperow 
success,  without  any  public  charge  to  this  state^  and  are  now  likely  to 
prove  very  happy  for  the  propagation  of  the  Gospel  in  those  parts,  and 
Very  benefidai  and  commodious  to  this  kingdom  And  nation ;  the  Com- 
mons now  assembled  in  Parliament,  &c.  &c.  ^c." 

f  Georgia  joined  the  other  colonies  soon  aflerwards.  On  the  20th 
of  July,  1775,  a  letter  was  read  ih  Congress  from  the  convention  of 
Georgia,  giving  notice  that  delegates  had  been  appointed  in  that  colony 
to  attend  the  Continental  Congress. — EniTOR. 

VOL.   V  H 
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is  a  notorious  fact,  that,  in  none  of  the  many  wars  with 
the  Indian  natives,  sustained  by  our  infant  settlements 
for  a  century  after  our  first  arrival,  were  ever  any  troops 
or  forces  of  any  kind  sent  from  England  to  assist  us ; 
nor  were  any  forts  built  at  her  expense,  to  secure  our 
seaports  from  foreign  invaders ;  nor  any  ships  of  war 
sent  to  protect  our  trade,  till  many  years  after  our  first 
settlement,  when  our  commerce  became  an  object  of 
revenue,  or  of  advantage  to  British  merchants;  and 
then  it  was  thought  necessary  to  have  a  fiigate  in  some 
of  our  ports,  during  peace,  to  give  weight  to  the  au- 
thority of  custom-house  ofiicers,  who  were  to  restrain 
that  commerce  for  the  benefit  of  England.  Our  own 
arms,  with  our  poverty,  and  the  care  of  a  kind  Provi- 
dence, were  all  this  time  our  only  protection ;  while  we 
were  neglected  by  the  English  government;  which 
either  thought  us  not  worth  its  care,  or,  having  no  good 
will  to  some  of  us,  on  account  of  our  different  senti- 
ments in  religion  and  politics,  was  indifferent  what  be- 
came of  us. 

On  the  other  hand,  the  colonies  have  not  been  want- 
mg  to  do  what  they  could  in  every  war  for  annoying 
the  enemies  of  Britain.  They  formerly  assisted  her  in 
the  conquest  of  Nova  Scotia.  In  the  war  before  last 
they  took  Loubburg,  and  put  it  into  her  hands.  She 
made  her  peace  with  that  strong  fortress,  by  restoring 
it  to  France,  gready  to  their  detriment  In  the  last  war, 
it  is  true,  Britain  sent  a  fleet  and  army,  who  acted  with 
an  equal  army  of  ours,  in  the  reduction  of  Canada; 
and  perhaps  thereby  did  more  for  us,  than  we  in  the 
preceding  wars  had  done  for  her.  Let  it  be  remem- 
bered, however,  that  she  rejected  the  plan  we  formed 
in  the  Congress  at  Albany,  m  1754,  for  our  own  de- 
fence, by  a  union  of  the  colonies ;  a  union  she  was 
jealous  of,  and  therefore  chose  to  send  her  own  forces ; 


VINDICATION.  87 

Otherwise  her  aid  to  protect  us  was  not  wanted.  And 
from  our  first  setdement  to  that  time,  her  military  ope- 
rations in  our  favor  were  small,  compared  with  the  ad- 
vantages  she  drew  from  her  exclusive  commerce  with 
us.  We  are,  however,  willing  to  give  frill  weight  to 
this  obligation ;  and,  as  we  are  daily  growing  stronger, 
and  our  assbtance  to  her  becomes  of  more  importance, 
we  should  with  pleasure  embrace  the  first  opportunity 
of  showing  our  gratitude  by  returning  the  favor  in  kind. 

But,  when  Britain  values  herself  as  affording  us  pro- 
tection, we  desire  it  may  be  considered,  that  we  have 
followed  her  in  all  her  wars,  and  joined  with  her  at 
our  own  expense  against  all  she  thought  fit  to  quarrel 
with.  This  she  has  required  of  us ;  and  would  never 
permit  us  to  keep  peace  with  any  power  she  declared 
her  enemy ;  though  by  separate  treaties  we  might  well 
have  done  it  Under  such  circumstances,  when  at  her 
mstance  we  made  nations  our  enemies,  whom  we  might 
otherwise  have  retsdned  our  friends,  we  submit  it  to 
the  common  sense  of  mankind,  whether  her  protection 
of  us  in  these  wars  was  not  our  just  due,  and  to  be 
claimed  of  right,  instead  of  bemg  received  as  a  favor  ? 
And  whether,  when  all  the  parts  of  an  empire  exert 
themselves  to  the  utmost  in  their  common  defence,  and 
in  annoying  the  common  enemy,  it  is  not  as  well  the 
parts  that  protect  the  wholej  as  the  whole  that  protects 
the  parts  ?  The  protection  then  has  been  proportion- 
ably  mutual  And,  whenever  the  tune  shall  come,  that 
our  abilities  may  as  far  exceed  hers,  as  hers  have  ex- 
ceeded ours,  we  hope  we  shall  be  reasonable  enough 
to  rest  satisfied  with  her  proportionable  exertions,  and 
not  thmk  we  do  too  much  for  a  part  of  the  empire, 
when  that  part  does  as  much  as  it  can  for  the  whole. 

The  chaise  agsdnst  us,  that  we  refuse  to  contribute 
to  our  own  protection,  appears  fix)m  the  above  to  be 
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groundless  ;  but  we  hrihec  declare  it  to  be  absolutely 
false  ;  for  it  is  well  known,  that  we  ever  bdid  it  as  our 
duty  to  grant  aids  to  the  crown,  upon  requisition,  to- 
wsffds  carrying  on  its  wars ;  which  duty  we  have  cheer- 
fully complied  with,  to  the  utmost  of  our  abilities ;  in- 
somuch that  frequent  and  grateful  acknowledgments 
thereof,  by  King  and  Pariiament,  appear  on  the  rec- 
ords.* But,  as  Britain  has  enjoyed  a  most  gainful  mo- 
nopoly of  our  commerce ;  the  same,  with  our  maintain- 
ing the  dignity  of  the  King's  representative  in  each 
colony,  and  all  our  own  separate  establishments  of 
government,  civil  and  military ;  has  ever  hitherto  been 
deemed  an  equivalent  for  such  aids  as  might  otherwise 
be  expected  from  us  in  time  of  peace.  And  we  here- 
by declare,  that  on  a  reconciliation  with  Britain,  we  shall 
not  only  continue  to  grant  aids  in  time  of  war,  as  afore- 
said ;  but,  whenever  she  shall  think  fit  to  abolish  her 
monopoly,  and  give  us  the  same  privileges  of  trade  as 
Scotland  received  at  the  union,  and  allow  us  a  free 
commerce  with  all  the  rest  of  the  worid ;  we  shall  wil- 
lingly agree  (and  we  doubt  not  it  will  be  ratified  by 
our  constituents)  to  gwe  and  pay  into  the  sinking  fund 
[one  hundred  thousand  pounds]  sterling  per  annum  for 
the  term  rf  one  hundred  years ;  which  duly,  faithfully, 
and  inviolably  applied  to  that  purpose,  is  demonstrably 
more  than  sufficient  to  extinguish  all  her  present  na^ 
tianal  debt ;  since  it  will  in  that  time  amount,  at  legal 
British  interest,  to  more  than  [two  hundred  and  thirty 
millions  of  pounds.]  f 

^  Supposed  to  allnde  to  certain  passages  in  the  jonraals  of  the  House 
of  Commons  on  the  4th  of  April,  1748 ;  28th  of  Januaiy,  1756;  3d  of 
February,  1756;  16th  and  19th  of  May,  1757;  1st  of  June,  1758;  26th 
mnd  aOth  of  April,  1759;  26th  and  31st  of  March,  and  28th  of  April, 
1760 ;  9tfa  and  20th  of  January,  1761 ;  22d  and  26th  of  January,  1762 ; 
and  14th  and  17th  of  March,  1763.  — B.  V. 

t  See  Dr.  Price^s  Appeal  on  {he  J^aiional  Debt* — B.  V. 
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But  if  Britain  does  not  think  fit  to  accept  this  propo- 
sitiofi,  we,  in  order  to  remove  her  groundless  jealousies, 
that  toe  am  at  independence^  and  an  abolition  of  the 
J\rav^aiim  ^ty  (which  hath  in  truth  never  been  our 
intention,)  and  to  avoid  all  future  disputes  about  the 
right  of  making  that  and  other  acts  for  regulating  our 
commerce,  do  hereby  declare  ourselves  ready  and  wil- 
ling to  enter  into  a  covenant  with  Britain^  that  she  shall 
fully  possess,  enjoy,  and  exercise  that  right,  for  an  hun- 
dred years  to  come;  the  same  being  bond  fide  used  for 
the  common  benefit ;  and,  in  case  of  such  agreement, 
that  every  Assembly  be  advised  by  us  to  confirm  it 
solemnly  by  laws  of  their  own,  which,  once  made,  can- 
not be  repealed  without  the  assent  of  the  crown. 

The  last  charge,  that  we  are  dishonest  traders^  and 
aim  at  defrauding  our  creditors  in  Britain^  is  sufficiendy 
and  authentically  refuted  by  the  solemn  declarations  of 
the  British  merchants  to  Parliament,  (both  at  the  time 
of  the  Stamp  Act  and  in  the  last  session,)  who  bore 
ample  testimony  to  the  general  good  fsdth  and  fair  deal- 
ing of  the  Americans,  and  declared  their  confidence  in 
our  integrity ;  for  which  we  refer  to  their  petitions  on 
the  journals  of  the  House  of  Commons.  And  we  pre- 
sume we  may  safely  call  oa  the  body  of  the  British 
tradesmen,  who  have  had  experience  of  both,  to  say, 
whether  they  have  not  received  much  more  punctual 
payment  from  us,  than  they  generally  have  from  the 
members  oi  their  own  two  Houses  of  Parliament. 

On  the  whole  of  the  above  it  appears,  that  the  charge 
of  ingratitude  towards  the  mother  country,  brought  with 
so  much  confidence  against  the  colonies,  is  totally  with- 
out foundation ;  and  that  there  is  much  more  reason 
for  retorting  that  charge  on  Britain,  who,  not  only  never 
contributes  any  aid,  nor  afibrds,  by  an  exclusive  com- 
merce, any  advantages  to  Saxony,  her  mother  country ; 
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but  no  longer  since  than  in  the  last  war,  without  the 
least  provocation,  subsidized  the  King  of  Prussia  while 
he  ravaged  that  mother  country^  and  carried  fire  and 
sword  into  its  capital,  the  fine  city  of  Dresden !  An 
example  we  hope  no  provocation  will  induce  us  to 
imitate.* 


*  The  following  preamble  to  a  proposed  resolution  of  Congress  (not 
passed)  was  drawn  up  by  Dr.  Franklin,  about  the  time  that  the  above 
Vindication  was  written. — Editor. 

*<  Whereas  the  British  nation,  through  great  corruption  of  manners 
and  extreme  dissipation  and  profusion,  both  private  and  public,  have 
found  all  honest  resources  insufficient  to  supply  their  excessive  luxuiy 
and  prodigality,  and  thereby  have  been  driven  to  the  practice  of  every 
injustice,  which  avarice  could  dictate  or  rapacity  execute ;  And  whereas, 
not  satisfied  with  the  immense  plunder  of  the  East,  obtained  by  sacri* 
ficing  millions  of  the  human  species,  they  have  lately  turned  their  eyes 
to  the  West,  and,  grudging  us  the  peaceable  enjoyment  of  the  fruits  of 
our  hard  labor  and  virtuous  industry,  have  for  years  past  been  endeav- 
ouring to  extort  the  same  from  us,  under  color  of  laws  regulating  trade, 
and  have  thereby  actually  succeeded  in  draining  us  of  large  sums,  to  our 
great  loss  and  detriment ;  And  whereas,  impatient  to  seize  the  whole, 
they  have  at  length  proceeded  to  open  robbery,  declaring  by  a  solemn  act 
of  Parliament,  that  all  our  estates  are  theirs,  and  all  our  property  found 
upon  the  sea  divisible  among  such  of  their  armed  plunderers  as  shall  take 
the  same ;  and  have  even  dared  in  the  same  act  to  declare,  that  all  the 
spoilings,  thefts,  burnings  of  houses  and  towns,  and  murders  of  innocent 
people,  perpetrated  by  their  wicked  and  inhuman  corsairs  on  our  coasts, 
previous  to  any  war  declared  against  us,  were  just  actions,  and  shall  be 
80  deemed,  contrary  to  several  of  the  commandments  of  God  (which  by 
this  act  they  presume  to  repeal),  and  to  all  the  principles  of  right,  and  all 
the  ideas  of  justice,  entertained  heretofore  by  every  other  nation,  savage 
as  well  as  civilized ;  thereby  manifesting  themselves  to  be  hoHes  humam 
generis ;  And  whereas  it  is  not  possible  for  the  people  of  America  to 
Subsist  under  such  continual  ravages  without  maJdng  some  reprisals; 
Therefore,  Resolved,  &c," 


ARTICLES 

OF 

CONFEDERATION  AND  PERPETUAL  UNION, 
PROPOSED  IN  GENERAL  CONGRESS. 


The  following  articles  exhibit  the  first  sketch  of  a  plan  of  Con* 
federation,  which  is  known  to  have  been  presented  to  Congress. 
Thej  seem  to  have  been  proposed  by  Dr.  Franklin  in  his  individ* 
oal  capacity y  and  not  as  a  member  of  any  committee.  They  were 
brought  forward  on  the  21st  of  July,  1775.  What  proceedings 
were  had  in  relation  to  them  cannot  be  ascertained  from  the  Jour- 
nals ;  but  it  is  probable,  that,  after  some  debate,  they  were  referred 
to  a  committee.  It  is  worthy  of  remark,  that,  although  they  are 
dated  nearly  a  year  before  the  declaration  of  independence,  they 
could  hardly  be  made  practical,  without  assuming  the  existence 
of  an  independent  government.  The  subject  of  a  confederation 
was  discussed  from  time  to  time ;  but  the  plan  finally  acceded  to 
by  the  States  was  not  adopted  by  Congress  till  November  15th, 

1777.  This  ultimate  plan  differed  in  many  essential  points  from 
Dr.  Franklin's  draft,  and  was  more  extensive.  It  was  not  ratified 
by  a  sufticient  number  of  States  to  carry  it  into  efiect  till  July  0th, 

1778,  nor  by  all  the  States  till  March  1st,  1781.  — Editor. 


ARTICLE   I. 


The  name  of  this  Confederacy  shall  henceforth  be 
The  UiriTED  Colonies  of  North  America. 


ARTICLE  n. 


The  said  United  Colonies  hereby  severally  enter  into 
a  firm  league  of  friendship  with  each  other,  bindmg  on 
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themselves  and  their  posterity,  for  their  common  de- 
fence against  their  enemies,  for  the  securities  of  their 
liberties  and  properties,  the  safety  of  their  persons  and 
families,  and  their  mutual  and  general  welfare. 

ARTICLE   in. 

That  each  colony  shall  enjoy  and  retain  as  much  as 
It  may  think  fit  of  its  own  present  laws,  customs,  rights, 
privileges,  and  peculiar  jurisdictions  within  its  own  lim- 
its ;  and  may  amend  its  own  constitution,  as  shall  seem 
best  to  its  own  Assembly  or  Convention. 

ARTICLE   IT. 

That,  for  the  more  convenient  management  of  gen-* 
eral  interests,  delegates  shall  be  annually  elected  in 
each  colony,  to  meet  in  general  Congress  at  such  time 
and  place  as  shall  be  agreed  on  in  the  next  preceding 
Congress.  Only,  where  particular  circumstances  do  not 
make  a  duration  necessary,  it  is  understood  to  be  a 
rule,  that  each  succeeding  Congress  be  held  in  a  dif- 
ferent colony,  till  the  whole  number  be  gone  through  j 
and  so  in  perpetual  rotation ;  and  that  accordingly  the 
next  Congress  after  the  present  shall  be  held  at  An- 
napolis, in  Maryland. 

ARTICLE   V. 

That  the  power  and  duty  of  the  Congress  shall  ex- 
tend to  the  determming  on  war  and  peace ;  the  send- 
ing and  receiving  ambassadors,  and  entering  into  alli- 
ances (the  reconciliation  with  Great  Britain) ;  the  set- 
tling all  disputes  and  differences  between  colony  and 
colony,  about  limits  or  any  other  cause,  if  such  should 
arise ;  and  the  planting  of  new  colonies  when  propen 
The  Congress  shall  also  make  such  general  ordinances 
as,  though  necessary  to  the  general  welfare,  particular 
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Assemblies  cannot  be  competent  to,  viz.  those  that 
may  relate  to  onr  general  commerce,  or  general  cur- 
rency ;  the  establishment  of  posts ;  and  the  regulation 
of  our  common  forces.  The  Congress  shall  also  have 
the  appointment  of  all  general  officers,  civfl  and  milita- 
ry»  appertaining  to  the  general  confederacy,  such  aa 
genjeral  treasurer,  secretary,  &c. 

ARTICLE   VI. 

All  charges  of  wars,  and  all  other  general  expenses 
to  be  incurred  |br  the  common  welfare,  shall  be  de- 
frayed ouit  of  a  commoa  treasury,  which  is  to  be  sup* 
plied  by  each  colony  in  proportion  to  its  number  of  male 
polls  between  sixteen  and  sixty  years  of  age.  The 
taxes  for  paying  that  proportbn  are  to  be  laid  and 
levied  by  the  laws  of  each  cobny. 

ARTICLE  vn. 

The  number  of  delegates  to  be  elected  and  sent  to 
Congress  by  each  colony  shall  be.  regulated,  from  time 
to  time,  by  the  number  of  such  polls  returned ;  so  as 
that  one  delegate  be  allowed  for  every  five  thousand 
polls.  And  the  delegates  are  to  bring  with  them  to 
every  Congress  an  authenticated  return  of  the  number 
of  polls  m  the  respective  provinces,  which  is  to  be  taken 
triennially,  for  the  purposes  above  mentioned. 

ARTICLE   VIII. 

At  every  meeting  of  the  Congress,  one  half  of  the 
members  returned,  exclusive  of  proxies,, shall  be  neces-* 
saiy  to  make  a  quorum ;  and  each  delegate  at  the  Con- 
gress shall  have  a  vote  in  all  cases,,  and,  if  necessarily 
absent,  shall  be  allowed  to  appoint  any  other  delegate 
from  the  same  colony  to  be  his  proxy,  who  may  vote 
for  him. 
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ARTICLE   IX. 

An  executive  Council  shall  be  appomted  by  the  Con- 
gress out  of  their  own  body,  consistbg  of  twelve  per- 
sons ;  of  whom,  in  the  first  appointment,  one  third,  viz. 
four,  shall  be  for  one  year,  four  for  two  years,  and  four 
for  three  years ;  and,  as  the  said  terms  expire,  the  va- 
cancies shall  be  filled  by  appomtments  for  three  years ; 
whereby  one  third  of  the  members  will  be  changed  an- 
nuaDy.  This  Council,  of  whom  two  thirds  shall  be  a 
quorum  in  the  recess  of  Congress,  is  to  execute  what 
shall  have  been  enjoined  thereby ;  to  manage  the  gen- 
eral Continental  business  and  interests ;  to  receive  ap- 
plications from  foreign  countries ;  to  prepare  matters  for 
the  consideration  of  the  Congress ;  to  fill  up,  pro  tem^ 
porcy  continental  offices,  that  fall  vacant ;  and  to  draw 
on  the  general  treasurer  for  such  moneys  as  may  be 
necessary  for  general  services,  and  appropriated  by  the 
Congress  to  such  services. 

ARTICLE    X. 

No  colony  shall  engage  in  an  offensive  war  with  any 
nation  of  Indians  without  the  consent  of  the  Congress, 
or  grand  Council  above  mentioned,  who  are  first  to 
consider  the  justice  and  necessity  of  such  war. 

ARTICLE    XI. 

A  perpetual  alliance,  offensive  and  defensive,  is  to 
be  entered  mto  as  soon  as  may  be  with  the  Six  Nations ; 
their  limits  to  be  ascertained  and  secured  to  them ;  their 
land  not  to  be  encroached  on,  nor  any  private  or  colo- 
ny purchases  made  of  them  hereafter  to  be  held  good ; 
nor  any  contract  for  lands  to  be  made,  but  between 
the  great  Council  of  the  Indians  at  Onondaga  and  the 
general  Congress.    The  boundaries  and  lands  of  all 
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the  other  Indians  shall  also  be  ascertained  and  secured 
to  them  in  the  same  manner,  and  persons  appointed  to 
reside  among  them  in  proper  districts ;  and  shall  take 
care  to  prevent  injustice  in  the  trade  with  them ;  and 
be  enabled  at  our  general  expense,  by  occasional  small 
supplies,  to  relieve  their  personal  wants  and  distresses. 
And  all  purchases  from  them  shall  be  by  the  Congress, 
for  the  general  advantage  and  benefit  of  the  United 
Colonies. 

ARTICLE    XIL 

As  all  new  institutions  may  have  imperfections,  which 
only  time  and  experience  can  discover,  it  is  agreed, 
that  the  general  Congress,  from  time  to  time,  shall 
propose  such  amendments  of  this  constitution  as  may 
be  found  necessary ;  which,  bemg  approved  by  a  ma- 
jority of  the  colony  Assemblies,  shall  be  equally  binding 
with  the  rest  of  the  articles  of  this  Confederation. 

ARTICLE    XIII. 

Any  and  every  colony  from  Great  Britam  upon  the 
continent  of  North  America,  not  at  present  engaged  in 
our  association,  may,  upon  application  and  joinmg  the 
said  association,  be  received  mto  the  Confederation, 
viz.  Ireland,  the  West  India  Islands,  Quebec,  St  John's, 
Nova  Scotia,  Bermudas,  and  the  East  and  West  Flori- 
das ;  and  shall  thereupon  be  entitied  to  all  the  ad  van* 
tages  of  our  union,  mutual  assistance,  and  commerce. 

These  articles  shall  be  proposed  to  the  several  pro- 
vincial Conventions  or  Assemblies,  to  be  by  them  con- 
sidered ;  and,  if  approved,  they  are  advised  to  empower 
their  delegates  to  agree  to  and  ratify  the  same  in  the 
ensuing  Congress.  After  which  the  union  thereby  es- 
tablished is  to  continue  firm,  till  the  terms  of  reconcili- 
ation proposed  in  the  petition  of  the  last  Congress  to 
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the  King  are  agreed  to ;  till  the  acts  since  made,  re- 
straming  the  Americaa  commerce  and  fisheries,  are 
repealed;  till  reparation  is  made  for  the  injury  done 
to  Boston,  by  shutting  up  its  port,  for  the  burning  of 
Charlestown,  and  for  the  expense  of  this  unjust  war; 
and  till  all  the  British  troops  are  withdrawn  from  Amer- 
ica. On  the  arrival  of  these  events,  the  cdonies  will 
return  to  their  former  connexion  and  friendship  with 
Britain ;  but,  on  failure  thereof,  this  confederation  is  to 
be  perpetual. 


CORRESPONDENCE  AND  INTERVIEW 
WITH  LORD  HOWE. 


Near  the  beginning  of  the  year  1776^  Lord  Howe  was  appointed 
to  command  the  British  fleet  in  North  America,  and  on  the  'Jd  of 
May  was  declared  joint  commissioner  with  his  brother,  General 
William  Howe,  for  the  purpose  of  endeavouring  to  effect  a  recon- 
ciliation with  the  colonies,  conformable  to  the  terms  of  an  act  of 
Parliament.  In  the  first  part  of  July,  Lord  Howe  arrived  at  Staten 
Island,  where  he  found  his  brother  with  the  British  army.  He  had 
previously  prepared  a  Declaration,  announcing  the  object  of  his 
mission,  which  he  designed  for  distribution  in  the  colonies,  accom- 
panied with  circular  letters  to  the  royal  governors.  Copies  of  these 
papers  were  forwarded  to  Congress,  by  whose  order  they  were  im- 
mediately published.  Lord  Howe  likewise  wrote  a  private  letter  to 
Dr.  Franklin,  then  a  member  of  Congress,  which  he  answered. 

Meantime,  as  Congress  took  no  steps  to  meet  the  advances  of  the 
British  commissioners,  in  their  proposals  for  a  reconciliation,  they 
commenced  military  operations,  and  the  battle  of  Long  Island  was 
fought  General  Sullivan  was  taken  prisoner  in  this  action,  and 
conducted  on  board  Lord  Howe's  ship.  At  his  request.  General 
Sullivan  went  to  Philadelphia  on  parole,  having  in  charge  certain 
verbal  communications  to  Congress,  tending  to  open  the  way  to 
some  method  of  effecting  the  objects  of  the  commissioners.  After 
maturely  considering  the  subject,  Congress  resolved  to  send  a  com* 
mittee  of  their  members  to  hold  a  conference  with  Lord  Howe. 
The  persons  selected  for  this  mission  were  Franklin,  John  Adams, 
and  Edward  Rutledge. 

In  regard  to  the  previous  correspondence  mentioned  above,  the 
Mowing  memorandum  was  afterwards  written  by  Dr.  Franklin. 

"  These  letters  were  published  in  London,  to  show  the  insolence 
of  the  insurgents,  in  refusing  the  offer  of  pardon  upon  submission, 
made  to  them  by  the  British  plenipotentiaries.  They  undoubtedly 
deserve  the  attention  of  the  public  for  another  reason,  the  proof 
they  afford  that  the  commerce  of  America  is  deemed  by  the  min* 
istry  themselves  of  such  vast  importance,  as  to  justify  the  horrid  and 
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expensive  war  they  are  now  waging  to  maintain  the  monopoly  of  it ; 
that  being  the  principal  cause  stated  by  Lord  Howe ;  though  their 
pensioned  writers  and  speakers  in  Parliament  have  affected  to  treat 
that  commerce  as  a  trifle.  And  they  demonstrate  further,  of  how 
much  importance  it  is  to  the  rest  of  Europe,  that  the  continuance 
of  that  monopoly  should  be  obstructed,  and  the  general  freedom  of 
trade,  now  offered  by  the  Americans,  prevented ;  since  by  no  other 
means  the  enormous  growing  power  of  Britain  both  by  sea  and 
land,  so  formidable  to  their  neighbours,  and  which  must  follow  her 
success,  can  possibly  be  prevented." — Editor. 


LORD   HOWE   TO   BENJAMIN    FRANKLIN. 

Eagle,  June  20th,  177& 

I  cannot,  my  worthy  friend,  permit  the  letters  and 
parcels,  which  I  have  sent  in  the  state  I  received  them, 
to  be  landed,  without  adding  a  word  upon  the  subject 
of  the  injurious  extremities  in  which  our  unhappy  dif- 
ferences have  engaged  us. 

You  will  learn  the  nature  of  my  mission,  from  the 
official  despatches,  which  I  have  recommended  to  be 
forwarded  by  the  same  conveyance.  Retaining  all  the 
earnestness  I  ever  expressed  to  see  our  differences 
accommodated,  I  shall  conceive,  if  I  meet  with  the 
disposition  in  the  colonies  I  was  once  taught  to  ex- 
pect, the  most  flattering  hopes  of  proving  serviceable  in 
the  objects  of  the  King's  paternal  solicitude,  by  pro- 
moting the  establishment  of  lasting  peace  and  union 
with  the  colonies.  But,  if  the  deep-rooted  prejudices 
of  America,  and  the  necessity  for  preventing  her  trade 
from  passing  into  foreign  channels,  must  keep  us  still  a 
divided  people,  I  shall,  from  every  private  as  well  as 
public  motive,  most  heartily  lament,  that  this  is  not  the 
moment  wherein  those  great  objects  of  my  ambition  are 
to  be  attained ;  and  that  I  am  to  be  longer  deprived 
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of  an  opportunity  to  assure  you  personaDy  of  the  re- 
gard With  which  I  am  your  sincere  and  faithful  humble 
servant, 

Howe. 

P.  S.  I  was  disappointed  of  the  opportunity  I  ex- 
pected for  sending  this  letter  at  the  time  it  was  dated, 
and  have  ever  since  been  prevented  by  calms  and  con- 
trary winds  from  getting  here,  to  inform  General  Howe 
of  the  commission  with  which  I  have  the  satisfaction  to 
be  charged^  and  of  his  being  joined  in  it 

Off  Sandy  Hook,  mh  of  My. 

BENJAMIN   FRANKLIN   TO    LORD   HOWE. 

Philadelphia,  July  20th,  1776. 

My  Lord, 

I  received  safe  the  letters  your  Lordship  so  kindly 
forwarded  to  me,  and  beg  you  to  accept  my  thanks. 

The  official  despatches,  to  which  you  refer  me,  con- 
tain nothing  more  than  what  we  had  seen  in  the  act  of 
Parliament,  viz.  offers  of  pardon  upon  submission,  which 
I  am  sorry  to  find,  as  it  must  give  your  Lordship  pain 
to  be  sent  so  far  on  so  hopeless  a  business. 

Directing  pardons  to  be  offered  the  colonies,  who  are 
the  very  parties  injured,  expresses  indeed  that  opinion 
of  our  ignorance,  baseness,  and  insensibility,  which  your 
uninformed  and  proud  nation  has  long  been  pleased  to 
entertain  of  us ;  but  it  can  have  no  other  effect  than 
that  of  increasing  our  resentment  It  is  impossible  we 
should  think  of  submission  to  a  government,  that  has 
with  the  most  wanton  barbarity  and  cruelty  burnt  our 
defenceless  towns  in  the  midst  of  winter,  excited  the 
savages  to  massacre  our  farmers,  and  our  slaves  to 
murder  their  masters,  and  is  even  now  bringmg  foreign 
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max^enaries  to  deluge  our  settlements  with  blood.  These 
atrocious  injuries  have  extinguished  every  remainmg 
spark  of  affection  for  that  parent  country  we  once  held 
so  dear;  but,  were  it  possible  for  us  to  forget  and  for- 
give them,  it  is  not  possible  for  you  (I  mean  the  British 
nation)  to  foi^ve  Ae  people  you  have  so  heavily  m- 
jured.  You  can  never  confide  again  in  those  as  fellow 
subjects,  and  permit  them  to  enjoy  equal  freedom,  to 
whom  you  know  you  have  given  such  just  cause  of 
lasting  enmity.  And  this  must  impel  you,  were  we 
again  under  your  government,  to  endeavour  the  break- 
ing our  spirit  by  the  sev^*est  tyranny,  and  obstructing, 
by  every  means  in  your  power,  our  growing  strengtii 
and  prosperity. 

But  your  Lordship  mentions  "the  Bang's  paternal 
solicitude  for  promoting  the  establishment  of  lasting 
peace  and  union  with  the  colonies."  If  by  peace  is 
here  meant  a  peace  to  be  entered  into  between  Britain 
and  America,  as  distinct  states  now  at  war,  and  his 
Majesty  has  given  your  Lordship  powers  to  treat  with 
us  of  such  a  peace,  I  may  venture  to  say,  though  with- 
out authority,  that  I  thmk  a  treaty  for  that  purpose  not 
yet  quite  impracticable,  before  we  enter  into  foreign 
alliances.  But  I  am  persuaded  you  have  no  such 
powers.  Your  nation,  though,  by  punishing  those 
Ammcan  gov^nors,  who  have  created  and  fomented 
the  discord,  rebuildmg  our  burnt  towns,  and  repairing 
as  far  as  possible  the  mischiefs  done  us,  might  yet  re- 
cover a  great  share  of  our  regard,  and  the  greatest  part 
of  our  growing  commerce,  with  all  the  advantage  of 
that  additional  strength  to  be  derived  from  a  friendship 
with  us ;  but  I  know  too  well  her  abounding  pride  and 
deficient  wisdom,  to  believe  she  will  ever  take  such 
salutary  measures.  Her  fondness  for  conquest,  as  a 
warlike  nation,  her  lust  of  dominbn,  as  an  ambitious 
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one,  and  her  thirst  for  a  gamful  monopoly,  as  a  com- 
mercial one,  (none  of  them  legitimate  causes  of  war,) 
will  all  join  to  hide  from  her  eyes  every  view  of  her 
true  interests,  and  continually  goad  her  on  in  those 
ruinous  distant  expeditions,  so  destructive  both  of  lives 
and  treasure,  that  must  prove  as  pernicious  to  her  in 
the  end,  as  the  crusades  formerly  were  to  most  of  the 
nations  of  Europe. 

I  have  not  the  vanity,  my  Lord,  to  think  of  intunidat- 
ing  by  thus  predicting  the  effects  of  this  war;  for  I 
know  it  will  m  England  have  the  fate  of  all  my  for- 
mer predictions,  not  to  be  believed  till  the  event  shall 
verify  it 

Long  did  I  endeavour,  with  unfeigned  and  unwea* 
ried  zeal,  to  preserve  from  breaking  that  fine  and  noble 
China  vase,  the  British  empire ;  for  I  knew,  that,  being 
once  broken,  the  separate  parts  could  not  retain  even 
their  share  of  the  strength  or  value  that  existed  in  the 
whole,  and  that  a  perfect  reunion  of  those  parts  could 
scarce  ever  be  hoped  for.  Your  Lordship  may  possi- 
bly remember  the  tears  of  joy  that  wet  my  cheek, 
when,  at  your  good  sister's  in  London,  you  once  gave 
me  expectations  that  a  reconciliation  might  soon  take 
place.  I  had  the  misfortune  to  find  those  expectations 
disappointed,  and  to  be  treated  as  the  cause  of  the 
mischief  I  was  laboring  to  prevent.  My  consolation 
under  that  groundless  and  malevolent  treatment  was, 
that  I  retained  the  friendship  of  many  wise  and  good 
men  in  that  country,  and,  among  the  rest,  some  share 
m  the  regard  of  Lord  Howe. 

The  well-founded  esteem,  and,  permit  me  to  say, 
affection,  which  I  shall  always  have  for  your  Lordship, 
makes  it  painful  to  me  to  see  you  engaged  in  conduct- 
ing a  war,  the  great  ground  of  which,  as  expressed 
in  your  letter,  is   "the   necessity  of  preventing    the 

I* 
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American  trade  from  passing  into  foreign  channels." 
To  me  it  seems,  that  neither  the  obtaming  or  retaining 
of  any  trade,  how  valuable  soever,  is  an  object  for 
which  men  may  justly  spiU  each  other^s  blood;  that 
the  true  and  sure  means  of  extending  and  securing 
commerce  is  the  goodness  and  cheapness  of  commod- 
ities ;  and  that  the  profit  of  no  trade  can  ever  be  equal 
to  the  expense  of  compelling  it,  and  of  holding  it,  by 
fleets  and  armies. 

I  consider  this  war  against  us,  therefore,  as  both  un- 
just and  unwise ;  and  I  am  persuaded,  that  cool,  dispas- 
sionate posterity  will  condemn  to  infamy  those  who  ad- 
vised it;  and  that  even  success  will  not  save  from 
some  degree  of  dishonor  those,  who  voluntarily  en- 
gaged to  conduct  it  I  know  your  great  motive  m 
coming  hither  was  the  hope  of  being  instrumental  in  a 
reconciliation ;  and  I  believe,  when  you  find  that  impos- 
sible on  any  terms  given  you  to  propose,  you  will  re- 
linquish so  odious  a  command,  and  return  to  a  more 
honorable  private  station. 

With  the  greatest  and  most  sincere  respect,  I  have 
the  honor  to  be,  my  Lord,  your  Lordship's  most  obe- 
dient humble  servant, 

B.  Franklin.* 

•  Colonel  William  Palfrey,  paymaster-general  of  the  American  army, 
went  on  board  Lord  Howe's  vessel,  July  30th,  1776,  to  make  some  ar- 
rangement for  an  exchange  of  prisoners,  who  had  been  captured  at  sea. 
He  was  accompanied  by  Mr.  Nathaniel  Tracy,  who  carried  with  him  the 
above  letter  from  Dr.  Franklin  to  Lord  Howe.  In  a  letter  to  President 
Hancock,  written  the  next  day,  Colonel  Palfrey  says ; 

«*  Mr.  Tracy  delivered  the  letter  from  Dr.  Franklin,  which  he  (Lord 
Howe]  read.  I  watched  his  countenance,  and  observed  him  often  to  ex- 
hibit marks  of  surprise.  When  he  had  finished  reading  it,  he  said  his  old 
fHend  had  expressed  himself  very  warmly  ;  that,  when  he  had  the  pleas- 
ure of  seeing  him  in  England,  he  made  him  acquainted  with  his  senti- 
ments respecting  the  dispute  between  Great  Britain  and  the  colonies, 
and  with  his  earnest  desire  that  a  reconciliation  might  take  place,  equally 
honorable  and  advantageous  to  both.     Possessed  of  these   sentiments, 
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Eagle,  off  Staten  laland,  August  16th,  1776. 

I  am  sorry,  my  worthy  friend,  that  it  is  only  on  the 
assurances  you  give  me  of  my  having  still  preserved  a 
place  in  your  esteem,  that  I  can  now  found  a  preten- 
sion to  trouble  you  with  a  reply  to  your  favor  of  the 
20th  past 

I  can  have  no  difficulty  to  acknowledge,  that  the 
powers  I  am  invested  with  were  never  calculated  to 
negotiate  a  reunion  with  America,  under  any  other  de- 
scription than  as  subject  to  the  crown  of  Great  Britain. 
But  I  do  esteem  those  powers  competent,  not  only  to 
confer  and  negotiate  with  any  gendemen  of  influence 
in  the  colonies  upon  the  terms,  but  also  to  effect  a 
lastmg  peace  and  reunion  between  the  two  countries, 
were  the  temper  of  the  colonies  such  as  professed  in 
the  last  petition  of  the  Congress  to  the  King.  America 
would  have  judged  in  the  discussion  how  far  the  means 
were  adequate  to  the  end,  both  for  engaging  her  con- 
fidence and  proving  our  mtegrity.  Nor  did  I  think  it 
necessary  to  say  more  m  my  public  declaration;  not 
conceivmg  it  could  be  understood  to  refer  to  peace  on 
any  other  conditions  but  those  of  mutual  interest  to 
both  countries,  which  could  alone  render  it  permanent 

and  the  most  ardent  desire  to  be  the  means  of  effecting  this  union,  he 
had  accepted  the  honor  the  King  had  done  him  in  appointing  him  one  of 
the  commissioners ;  and  that  unfortunately  a  long  passage  prevented  his 
arriving  here  before  the  declaration  of  independence.  I  told  him  he  had 
now  a  fair  opportunity  to  mention  to  his  friend,  Dr.  Franklin,  in  a  private 
letter,  his  design  in  coming  out,  and  what  his  expectations  from  America 
were.  This  he  declined,  saying,  that  the  Doctor  had  grown  too  warm, 
and,  if  he  expressed  his  sentiments  fully  to  him,  he  should  only  give  him 
pain,  which  he  would  wish  to  avoid. ** 

The  first  article  in  this  volume  contains  Dr.  Franklin's  narrative  of  hii 
attempted  negotiation,  just  before  he  left  England,  to  effect  a  reconciha* 
lion  between  the  two  conntries,  in  which  Lord  Howe  took  a  part--* 

FdDITOE. 
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But,  as  I  perceive,  from  the  tenor  of  your  letter,  how 
Httle  I  am  to  reckon  upon  the  advantage  of  your  as- 
sistance, for  restoring  that  permanent  union  which  has 
long  been  the  object  of  my  endeavours,  and  which,  I 
flattered  myself  when  I  left  England,  would  be  in  the 
compass  of  my  power ;  I  will  only  add,  that,  as  the  dis- 
honor, to  which  you  deem  me  exposed  by  my  military 
situation  in  this  country,  has  effected  no  change  in 
your  sentiments  of  personal  regard  towards  me,  so 
shall  no  difference  in  political  points  alter  my  desire  of 
proving  how  much  I  am  your  sincere  and  obedient 
humble  servant, 

Howe. 

**In  Congress,  September  Uy  1776.  Congress  being  informed 
that  General  SuUiyan,  who  was  taken  prisoner  on  Long  Island,  was 
come  to  Philadelphia  with  a  message  from  Lord  Howe, 

"  Ordered,  that  he  be  admitted,  and  heard  before  Congress. 

"  General  Sullivan  being  admitted,  delivered  the  verbal  message 
he  had  in  charge  from  Lord  Howe,  which  he  was  desired  to  reduce 
to  writing,  and  withdrew. 

**  September  Zd,  General  Sullivan  having  reduced  to  writing  the 
verbal  message  from  Lord  Howe,  the  same  was  laid  before  Congress 
and  read  as  follows. 

'^  <  That,  though  he  could  not  at  present  treat  with  Congress,  as 
such,  yet  he  was  very  desirous  of  having  a  conference  with  some 
of  the  members,  whom  he  would  consider  for  the  present  only  as 
private  gentlemen,  and  meet  them  himself  as  such,  at  such  place 
as  they  should  appoint 

'*  <  That  he,  in  conjunction  with  General  Howe,  had  full  powers 
to  compromise  the  disputes  between  Great  Britain  and  America 
on  terms  advantageous  to  both,  the  obtaining  of  which  delayed 
him  near  two  months  in  England,  and  prevented  his  arrival  at  this 
place  before  the  declaration  of  independence  took  place. 

"  <  That  he  wished  a  compact  might  be  settled  at  this  time,  when 
no  decisive  blow  was  struck,  and  neither  party  could  say  they  were 
compelled  to  enter  into  such  agreement 

** '  That,  in  case  Congress  were  disposed  to  treat,  many  things, 
which  they  had  not  as  yet  asked,  might  and  ought  to  be  granted 
to  them ;  and  that,  if,  upon  the  conference,  they  found  any  probable 
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ground  of  an  accommodation,  the  authority  of  Congress  must  be  after- 
wards acknowledged,  otherwise  the  compact  could  not  be  complete.' 

**  September  5th.  Resolved,  that  General  SuUiyan  be  requested 
to  inform  Lord  Howe,  that  this  Congress,  being  the  representa- 
tiyes  of  the  free  and  independent  States  of  America,  cannot,  with 
propriety,  send  any  of  its  members  to  confer  with  his  Lordship  in 
their  private  characters,  but  that,  ever  desirous  of  estaUishing 
peace  on  reasonable  terms,  they  will  send  a  committee  of  their 
body  to  know  whether  he  has  any  authority  to  treat  with  persons 
authorized  by  Congress  for  that  purpose  on  behalf  of  America,  and 
what  that  authority  is,  and  to  hear  such  propositions  as  he  shall 
think  fit  to  make  respecting  the  same. 

"  Ordered,  that  a  copy  of  the  foregoing  resolution  be  delivered  to 
General  Sullivan,  and  that  he  be  directed  immediately  to  repair  to 
Lord  Howe. 

"  September  6th.  Resolved,  that  the  committee  '  to  be  sent  to 
know  whether  Lord  Howe  has  any  authority  to  treat  with  persons 
authorized  by  Congress  for  that  purpose,  on  behalf  of  America,  and 
what  that  authority  is,  and  to  hear  such  propositions  as  he  shall 
think  fit  to  make  respecting  the  same,'  consist  of  three. 

*'  Congress  then  proceeded  to  the  election,  and,  the  ballots  being 
taken,  Mr.  Franklin,  Mr.  Adams,  and  Mr.  Rutledge  were  elected.'' 

LORD   HOWE   TO   BENJAMm   FRANKLIN. 

Eagle,  off  Bedlow's  Island,  September  10th,  1776. 

Lord  Howe  presents  his  compliments  to  Dr.  Frank- 
lin,  and  according  to  the  tenor  of  his  favor  of  the  8th, 
will  attend  to  have  the  pleasure  of  meeting  him  and 
Messrs.  Adams  and  Rutledge  to-morrow  morning,  at 
the  house  on  Staten  Island  opposite  to  Amboy,  as  early 
as  the  few  conveniences  for  travelling  by  land  on  Staten 
Island  will  admit  Lord  Howe,  upon  his  arrival  at  the 
place  appointed,  will  send  a  boat  (if  he  can  procure  it 
in  time),  with  a  flag  of  truce,  over  to  Amboy ;  and  re- 
quests the  Doctor  and  the  other  gentlemen  will  post- 
pone their  intended  favor  of  passing  over  to  meet  him, 
until  they  are  informed  as  above  of  his  arrival  to  attend 
them  there. 

VOL.  V.  14 
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In  case  the  weather  should  prove  unfavorable  for 
Lord  Howe  to  pass  in  his  boat  to  Staten  Island  to- 
morrow, as  from  the  present  appearance  there  is  some 
reason  to  suspect,  he  will  take  the  next  earliest  oppor- 
tunity that  offers  for  that  purpose.  In  this  intention  he 
may  be  further  retarded,  having  been  an  invalid  lately ; 
but  will  certainly  give  the  most  timely  notice  of  that 
mability.  He,  however,  flatters  himself  he  shall  not 
have  occasion  to  make  further  excuses  on  that  account* 

''  In  Congress,  8qftember  12th,  The  committee  appointed  to 
confer  with  Lord  Howe,  haying  returned,  made  a  verbal  report. 

"  Ordered,  that  they  make  a  report  in  writing,  as  soon  as  con- 
veniently they  can. 

"  September  17/A.  The  committee  appointed  to  confer  with  Lord 
Howe,  agreeable  to  the  order  of  Congress,  brought  in  a  report  in 
writing,  which  was  read  as  follows. 

"  *  In  obedience  to  the  orders  of  Congress,  we  have  had  a  meet- 
ing with  Lord  Howe.  It  was  on  Wednesday  last,  upon  Staten 
Island,  opposite  to  Amboy,  where  his  Lordship  received  and  enter- 
tained us  with  the  utmost  politeness. 

**  *  His  Lordship  opened  the  conversation  by  acquainting  us,  that, 
though  he  could  not  treat  with  us  as  a  committee  of  Congress,  yet, 
as  his  powers  enabled  him  to  confer  and  consult  with  any  private 
gentlemen  of  influence  in  the  colonies,  on  the  means  of  restoring 
peace  between  the  two  countries,  he  was  glad  of  this  opportunity 
of  conferring  with  us  on  that  subject,  if  we  thought  ourselves  at 
liberty  to  enter  into  a  conference  with  him  in  that  character. 

"  *  We  observed  to  his  Lordship,  that,  as  our  business  was  to  hear, 
he  might  consider  us  in  what  light  he  pleased,  and  communicate  to 
us  any  proposition  he  might  be  authorized  to  make  for  the  purpose 
mentioned ;  but  that  we  could  consider  ourselves  in  no  other  char- 
acter, than  that  in  which  we  were  placed  by  order  of  Congress. 

*  The  committee  being  arrived  at  Amboy,  opposite  to  the  Island,  and 
in  possession  of  the  Americans,  the  admiral  sent  over  his  barge  to  re- 
ceive and  bring  them  to  him,  and  to  leave  one  of  his  principal  officers  as 
a  hostage  for  their  safe  return.  The  committee  of  Congress  had  not  de- 
sired a  hostage,  and  they  therefore  took  the  officer  back  with  them.  The 
admiral  met  them  at  their  landing,  and  conducted  them  through  his  guards 
to  a  convenient  room  for  conference.  —  W.  T.  P. 
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'' '  Hia  Lordship  then  entered  into  a  discourse  of  considerable 
length,  which  contained  no  explicit  proposition  of  peace  except 
one,  namely,  that  the  colonies  should  return  to  their  allegiance  and 
obedience  to  the  gOTernment  of  Great  Britain.  The  rest  consisted 
principally  of  assurances,  that  there  was  an  exceeding  good  disposi- 
tion in  the  King  and  his  ministers  to  make  that  government  easy  to 
us,  with  intimations,  that,  in  case  of  our  submission,  they  would 
cause  the  offensive  acts  of  Parliament  to  be  revised,  and  the  in- 
structions to  governors  to  be  reconsidered;  that  so,  if  any  just 
causes  of  complaint  were  found  in  the  acts,  or  any  errors  in  govern- 
ment were  perceived  to  have  crept  into  the  instructions,  they  might 
be  amended  or  withdrawn. 

"  *  We  gave  it  as  our  opinion  to  his  Lordship,  that  a  return  to 
the  domination  of  Great  Britain  was  not  now  to  be  expected.  We 
mentioned  the  repeated  humble  petitions  of  the  colonies  to  the  King 
and  Parliament,  which  had  been  treated  with  contempt,  and  an- 
swered only  by  additional  injuries;  the  unexampled  patience  we 
had  shown  under  their  tyrannical  government;  and  that  it  was 
not  till  the  last  act  of  Parliament,  which  denounced  war  against  us, 
and  put  us  out  of  the  King's  protection,  that  we  declared  our  in- 
dependence; that  this  declaration  had  been  called  for  by  the  people 
of  the  colonies  in  general ;  that  every  colony  had  approved  of  it, 
when  made;  and  all  now  considered  themselves  as  independent 
States,  and  were  settling  or  had  settled  their  governments  accord- 
ingly ;  so  that  it  was  not  in  the  power  of  Congress  to  agree  for 
them,  that  they  should  return  to  their  former  dependent  state ;  that 
there  was  no  doubt  of  their  inclination  to  peace,  and  their  willing- 
ness to  enter  into  a  treaty  with  Britain,  that  might  be  advanta- 
geous to  both  countries ;  that,  though  his  Lordship  had  at  present 
no  power  to  treat  with  them  as  independent  States,  he  might,  if 
there  was  the  same  good  disposition  in  Britain,  much  sooner  obtain 
fresh  powers  from  thence,  than  powers  could  be  obtained  by  Con- 
gress from  the  several  colonies  to  consent  to  a  submission. 

"  <  His  Lordship  then  saying,  that  he  was  sorry  to  find  that  no 
accommodation  was  likely  to  take  place,  put  an  end  to  the  con- 
ference. 

*' '  Upon  the  whole,  it  did  not  appear  to  your  committee,  that  hia 
Lordship's  commission  contained  any  other  authority  of  importance 
than  what  is  expressed  in  the  act  of  Parliament,  namely,  that  of  grant- 
ing pardons,  with  such  exceptions  as  the  commissioners  shall  think 
proper  to  make,  and  of  declaring  America,  or  any  part  of  it,  to  be 
in  the  King's  peace,  upon  submission ;  for,  as  to  the  power  of  inquir- 
\[kg  into  the  state  of  America,  which  his  Lordship  mentioned  to  us. 
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and  of  conferring  and  consulting  with  any  perscMis  the  commi88i(m« 
ers  might  think  proper,  and  representing  the  result  of  such  con<- 
versation  to  the  ministry,  who,  provided  the  colonies  would  subject 
themselves,  might,  after  all,  or  might  not,  at  their  pleasure,  make 
any  alterations  in  the  former  instructions  to  governors,  or  prc^xxie 
in  Parliament  any  amendment  of  the  acts  complained  of,  we  appre> 
hended  any  expectation  from  the  effect  of  such  a  power  would  have 
been  too  uncertain  and  precarioua  to  be  relied  on  by  America,  had 
she  still  continued  in  her  state  of  dependence/ 

"  Ordered,  that  the  foregoing  report,  and  also  the  message  from 
Lord  Howe,  as  delivered  by  General  Sullivan,  and  the  resolution 
of  Congress  in  consequence  thereof,  be  published  by  the  commit* 
tee,  who  brought  in  the  foregoing  report" 
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THE  EaUALITY  OF  VOTING  IN  CONGRESS. 


In  the  month  of  July,  1776,  a  convention  of  delegates  was  held 
in  Pennsylvania  for  the  purpose  of  forming  a  constitution  for  that 
State.  Dr.  Franklin  was  president  of  the  convention.  Whilst  it 
was  in  session,  a  new  plan  of  Confederation  was  reported  to  Con- 
gress, in  which  it  was  provided,  that  each  State  should  have  one 
vote  in  determining  questions.  The  following  Protest  was  drawn 
up  by  Dr.  Franklin,  with  the  view  of  bringing  it  before  the  con-> 
ventiSn  of  Pennsylvania ;  "  but  he  was  dissuaded  from  endeavour- 
ing to  carry  it  through,  from  prudential  considerations  respecting 
the  necessary  union,  at  that  critical  period,  of  all  the  States  in 
confederation." — Editor. 


We,  the  representatives  of  the  State  of  Pennsylva- 
nia in  fuQ  convention  met,  havmg  duly  considered  the 
plan  of  confederation  formed  in  Congress,  and  submitted 
to  the  several  States,  for  their  assent  or  dissent,  do 
hereby  declare  the  dissent  of  thb  State  to  the  same, 
for  the  following  reasons,  viz. 

1.  Because  the  foundation  of  every  confederation,  in- 
tended to  be  lasting,  ought  to  be  laid  in  justice  and 
equity,  no  unfair  advantage  being  given  to,  or  taken  by, 
any  of  the  contracting  parties. 

2.  Because  it  is,  in  the  nature  of  thmgs,  just  and 
equal,  that  the  respective  States  of  the  confederacy 
should  be  represented  m  Congress,  and  have  votes 
there  m   proportion  to  thdr  importance,  arising  from 
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their  numbers  of  people,  and  the  share  and  degree  of 
strength  they  afford  to  the  united  body.  And  there- 
fore the  seventeenth  article,*  which  gives  one  vote  to 
the  smallest  State,  and  no  more  to  the  largest,  when  the 
difference  between  them  may  be  as  ten  to  one,  or  great- 
er, is  unjust,  and  mjurious  to  the  larger  States,  since 
all  of  them  are  by  other  articles  obliged  to  contribute 
in  proportion  to  their  respective  abilities. 

3.  Because  the  practice  hitherto  in  Congress,  of  al- 
lowing only  one  vote  to  each  colony,  was  origmally 
taken  up  under  a  conviction  of  its  impropriety  and  in- 
justice, was  intended  to  be  in  some  future  time  cor- 
rected, and  was  then  and  since  submitted  to  only  as  a 
temporary  expedient,  to  be  used  in  ordinary  business, 
until  the  means  of  rectifying  the  same  could  be  ^ob- 
tained. This  clearly  appears  by  the  resolve  of  Con- 
gress, dated  September  6th,  1774,  being  the  day  of 
its  meeting,  which  resolve  is  in  these  words;  "That, 
in  determining  questions  in  this  Congress,  each  colony 
or  province  shall  have  one  vote,  the  Congress  not  being 
possessed  of,  or  at  present  able  to  procure,  proper  ma- 
terials for  ascertaining  the  importance  of  each  colony." 
That  importance  has  since  been  supposed  to  be  best 
found  in  the  numbers  of  the  people ;  for  the  Congress, 
not  only  by  their  resolution  when  the  issuing  of  bills 
was  agreed  to,  but  by  this  present  confederation,  have 
judged,  that  the  contribution  towards  sinking  those  bills 
and  to  the  common  expense  should  be  in  proportion 
to  such  numbers,  when  they  could  be  taken,  which  has 

*  This  fonna  part  of  the  Jtfth  article  of  the  ConfederatioD,  as  finally 
agreed  to  by  all  the  States.  In  the  eighth  article  of  Dr.  Franklin's  draft, 
(see  above,  p.  93,)  he  had  provided,  that  "each  deUgaU  at  the  Congress 
should  have  a  vote  in  all  cases."  For  the  author's  further  views  on  this 
subject,  see  his  "Speech  in  a  Committee  of  the  Convention,  on  the  Pro- 
portion of  Representation  and  Votes,"  p.  149. — Editor. 
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not  yet  been  done;  and,  though  the  larger  colonies 
submitted  to  this  temporary  inequality  of  representa- 
tion, expecting  it  would  much  sooner  have  been  recti- 
fied, it  never  was  understood,  that,  by  the  resolution 
above  cited,  a  power  was  given  to  the  smaller  States  to 
fix  that  inequality  upon  them  for  ever,  as  those  small 
States  have  now  attempted  to  do  by  combinmg  to  vote 
for  this  seventeenth  article,  and  thereby  to  deprive  the 
larger  States  of  their  just  right,  acknowledged  in  the 
same  resolution.  Smaller  States  having  given  us,  in 
advance,  this  striking  instance  of  the  injustice  they  are 
capable  of,  and  of  the  possible  effects  of  their  combina- 
tion, is  of  itself  a  sufficient  reason  for  our  determining 
not  to  put  ourselves  in  their  power  by  agreemg  to  this 
article,  as  it  stands  connected  with  those  concerning  the 
quotas  of  each  State ;  since,  bemg  a  majority  of  States 
in  Congress,  they  may,  by  the  same  means,  at  any  time, 
deprive  the  larger  States  of  any  share  in  the  disposition 
of  our  strength  and  wealth,  and  the  management  of  our 
common  interests. 

But,  as  the  smaller  colonies  may  object,  that,  if  the 
larger  are  allowed  a  number  of  votes  in  proportion  to 
their  importance,  the  smaDer  will  then  be  equally  in 
danger  of  being  overpowered  and  governed  by  them, 
we,  not  having  the  least  desire  of  any  influence  or 
power  that  is  unjust,  or  unequal,  or  disproportioned  to 
the  burdens  we  are  to  bear,  do  hereby  offer  our  con- 
sent to  the  said  seventeenth  article  as  it  now  stands, 
provided  the  quotas  to  be  contributed  by  the  larger 
provmces  shall  be  reduced  to  an  equality  with  the 
smallest,  in  which  case  all,  by  contributing  equally,  will 
have  a  right  to  equal  votes.  Not  that  we  mean  there- 
by to  avoid  grantmg  additional  sdds,  when  the  exigence 
of  our  common  interests  shall  appear  to  us  to  make 
them  proper  and  necessary ;    but,  leaving  to  the  Con- 
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gress,  with  regard  to  such  additional  aids,  the  right  of 
making  requisitions  as  enjoyed  by  our  late  kbgs,  we 
would  reserve  to  ourselves  the  right  of  judgmg  of  the 
propriety  of  these  requisitions,  or  of  refusing  or  com- 
plying with  them  in  part,  (»*  in  the  whole,  as  to  us  shall 
seem  best,  and  of  modifying  our  grants  with  such  con- 
ditions as  we  shall  judge  necessary,  in  like  manner  as 
our  Assemblies  might  formerly  do  with  regard  to  requi- 
sitions from  the  crown ;  for  it  appears  to  us  just  and 
reasonable,  that  we  should  retain  the  disposition  of 
what  strength  we  have,  above  the  equal  proporticm 
contributed  as  aforesaid  by  our  State  to  the  common 
service,  with  every  power  necessary  to  apply  the  same, 
as  occasions  may  arise,  for  our  particular  security ;  this 
we  mean  to  do  from  this  time  forward,  unless  we  are 
allowed  votes  m  Congress  proportioned  to  the  impor- 
tance of  our  State,  as  was  originally  intended. 


.      .    SKETCH' 

OP 

PROPOSITIONS   FOR  A  PEACE. 


On  the  36th  of  September,  1776,  Dr.  Franklin  was  appointed 
one  of  the  Commissioners  from  Congress  to  the  Court  of  France. 
Before  his  departure  he  sketched  a  brief  outline  of  the  terms  upon 
which  he  supposed  a  peace  might  be  made  with  Great  Britain,  in 
case  an  opportunity  for  a  negotiation  should  offer.  His  proposi- 
tions were  submitted  to  the  secret  committee  of  Congress,  but  no 
occasion  presented  itself  for  using  them.  —  Editor. 


There  shall  be  a  perpetual  peace  between  Great 
Britain  and  the  United  States  of  America,  on  the  fol- 
lowing conditions. 

Great  Britain  shall  renounce  and  disclaim  all  pretence 
of  right  or  authority  to  govern  m  any  of  the  United 
States  of  America. 

To  prevent  those  occasions  of  misunderstanding, 
which  are  apt  to  arise  where  the  territories  of  differ- 
ent powers  border  on  each  other,  through  the  bad  con- 
duct of  frontier  inhabitants  on  both  sides,  Britain  shall 
cede  to  the  United  States  the  provinces  or  colonies  of 
Quebec,  St  John's,  Nova  Scotia,  Bermuda,  East  and 
West  Florida,  and  the  Bahama  Islands,  with  all  their 
adjoining  and  intermediate  territories  now  claimed  by 
her. 

In  return  for  this  cession,  the  United  States  shall  pay 
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to  Great  Britain  the  sum  of  sterling,  in  an* 

nual  payments  ;  that  is  to  say,  per  annum,  for 

and  during  the  term  of  years. 

And  shall,  moreover,  grant  a  free  tradfe  to  all  British 
subjects  throughout  the  United  States  and  the  ceded 
colonies,  and  shall  guaranty  to  Great  Britain  the  pos- 
session of  her  islands  in  the  West  Indies. 


MOTIVES  FOR  PROPOSING  A  PEACE  AT  THIS  TIME. 

1.  The  having  such  propositions  in  charge  will,  by 
the  law  of  nations,  be  some  protection  to  the  commis- 
sioners or  ambassadors,  if  they  should  be  taken. 

2.  As  the  news  of  our  declared  independence  will 
tend  to  unite  in  Britain  all  parties  against  us,  so  our 
offering  peace,  with  commerce  and  payments  of  money, 
will  tend  to  divide  them  again.  For  peace  is  as  neces- 
sary to  them  as  to  us;  our  commerce  is  wanted  by 
their  merchants  and  manufacturers,  who  will  therefore 
incline  to  the  accommodation,  even  though  the  monop- 
oly is  not  contmued,  smce  it  can  be  easily  made  to 
appear  their  share  of  our  growing  trade  will  soon  be 
greater  than  the  whole  has  been  heretofore.  Then,  for 
the  landed  interest,  who  wish  an  alleviation  of  taxes, 
it  is  demonstrable  by  figures,  that,  if  we  should  agree 
to  pay,  suppose  ten  millions  in  one  hundred  years,  viz. 
one  hundred  thousand  pounds  per  annum  for  that  term, 
it  would,  being  faithfully  employed  as  a  smking  fund, 
more  than  pay  off  all  their  present  national  debt.  It  is, 
besides,  a  prevailing  opinion  in  England,  that  they  must 
in  the  nature  of  things  sooner  or  later  lose  the  colonies, 
and  many  thmk  they  had  better  be  without  the  gov- 
ernment of  them ;  so  that  the  proposition  will,  on  that 
account,  have  more  supporters  and  fewer  opposers. 

3.  As  the  having  such  propositions  to  make,  or  any 
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powers  to  treat  of  peace,  will  furnish  a  pretence  for  B. 
F/s  going  to  England,  where  he  has  many  friends  and 
acquaintance,  particularly  among  the  best  writers  and 
ablest  speakers  in  both  Houses  of  Parliament,  he  thinks 
he  shall  be  able  when  there,  if  the  terms  are  not  ac- 
cepted, to  work  up  such  a  division  of  sentiments  m  the 
nation,  as  greatly  to  weaken  its  exertions  against  the 
United  States,  and  lessen  its  credit  in  foreign  countries. 

4.  The  knowledge  of  there  being  powers  given  to 
the  commissioners  to  treat  with  England,  may  have 
some  effect  in  facilitating  and  expediting  the  proposed 
treaty  with  France. 

5.  It  is  worth  our  while  to  offer  such  a  sum  for  the 
countries  to  be  ceded,  since  the  vacant  lands  will  m 
time  sell  for  a  great  part  of  what  we  shall  give,  if  not 
more ;  and,  if  we  are  to  obtam  them  by  conquest,  after 
perhaps  a  long  war,  they  will  probably  cost  us  more 
than  diat  sum.  It  is  absolutely  necessary  for  us  to  have 
them  for  our  own  security ;  and,  though  the  sum  may 
seem  large  to  the  present  generation,  in  less  than  half 
the  term  it  will  be  to  the  whole  United  States  a  mere 
trifle. 


A  DIALOGUE 


BRITAIN,  FRANCE,  SPAIN,  HOLLAND,  SAXONY, 
AND  AMERICA. 


A  humorous  piece,  representing  the  political  condition  and  ob- 
jects of  several  countries  at  the  beginning  of  the  American  war ; 
'  written  soon  ailer  the  author's  arrival  in  France,  as  a  Commissioner 
from  the  United  States.— -Editor. 


Britain.  Sister  of  Spdn,  I  have  a  favor  to  ask  of 
yoiu  My  subjects  in  America  are  disobedient,  and  I 
am  about  to  chastise  them ;  I  beg  you  will  not  furnish 
them  with  any  arms  or  ammunition* 

!^ain.  Have  you  forgotten,  then,  that  when  my 
subjects  m  the  Low  Countries  rebelled  against  me,  you 
not  only  furnished  them  with  military  stores,  but  joined 
them  with  an  army  and  a  fleet  ?  I  wonder  how  you 
can  have  the  impudence  to  ask  such  a  favor  of  me,  or 
the  folly  tp  expect  it! 

Britain.  You,  my  dear  sister  France,  will  surely  not 
refuse  me  this  favor. 

France.  Did  you  not  assist  my  rebel  Huguenots 
with  a  fleet  and  an  army  at  Rochellel  And  have  you 
not  lately  aided  privately  and  sneakingly  my  rebel  sub- 
jects in  Corsica?  And  do  you  not  at  this  instant  keep 
their  chief,  pensioned,  and  ready  to  head  a  fresh  revolt 
there,  whenever  you  can  find  or  make  an  opportunity  1 
Dear  sister,  you  must  be  a  little  silly! 
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Britain.  Honest  Holland!  You  see  it  is  remem- 
bered I  was  once  your  friend ;  you  will  therefore  be 
mine  on  this  occasion.  I  know,  indeed,  you  are  accus- 
tomed to  smuggle  with  these  rebels  of  mme.  I  will 
wink  at  that ;  sell  them  as  much  tea  as  you  please,  to 
enervate  the  rascals,  since  they  will  not  take  it  of  me ; 
but  for  God's  sake  don't  supply  them  with  any  arms ! 

Holland.  T  is  true  you  assisted  me  against  Philip, 
my  tyrant  of  Spain,  but  have  I  not  assisted  you  against 
one  of  your  tyrants ;  *  and  enabled  you  to  expel  him  1 
Surely  that  account,  as  we  merchants  say,  is  balanced, 
and  I  am  nothing  in  your  debt.  I  have  indeed  some 
complaints  against  you,  for  endeavouring  to  starve 
me  by  your  JViwigation  Acts;  but,  being  peaceably 
disposed,  I  do  not  quarrel  with  you  for  that.  I  shall 
only  go  on  quietly  with  my  own  business.  Trade 
is  my  profession ;  't  is  all  I  have  to  subsist  on.  And, 
let  me  tell  you,  I  shall  make  no  scruple  (on  the  pros- 
pect of  a  good  market  for  that  commodity)  even  to 
send  my  ships  to  Hell  and  supply  the  Devil  with  brim- 
stone. For  you  must  know,  I  can  insure  in  London 
against  the  burning  of  my  sails. 

America  to  Britain.  Why,  you  old  bloodthirsty  bully ! 
You,  who  have  been  everywhere  vaunting  your  own 
prowess,  and  defaming  the  Americans  as  poltroons! 
You,  who  have  boasted  of  bemg  able  to  march  over 
all  their  bellies  with  a  smgle  regiment !  You,  who  by 
fraud  have  possessed  yourself  of  their  strongest  fortress, 
and  all  the  arms  they  had  stored  up  in  it !  You,  who 
have  a  disciplined  army  in  their  country,  intrenched  to 
the  teeth,  and  provided  with  every  thing !  Do  you  run 
about  begging  all  Europe  not  to  supply  those  poor  peo- 
ple with  a  little  powder  and  shot  ?  Do  you  mean,  then, 
to  fall  upon  them  naked   and  unarmed,  and   butcher 

*  James  the  Second. 
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them  m  cold  blood?  Is  this  your  courage?  Is  this 
your  magnanimity? 

Britain.  Oh!  you  wicked  —  Whig  —  Presbyterian 
—  Serpent!  Have  you  the  impudence  to  appear  be- 
fore me  after  all  your  disobedience  ?  Surrender  imme« 
diately  all  your  liberties  and  properties  into  my  hands, 
or  I  will  cut  you  to  pieces.  Was  it  for  this  that  I 
planted  your  country  at  so  great  an  expense  ?  That  I 
protected  you  in  your  infancy,  and  defended  you  against 
all  your  enemies  1 

America.  I  shall  not  surrender  my  liberty  and  prop- 
erty, but  with  my  life.  It  is  not  true,  that  my  country 
was  planted  at  your  expense.  Your  own  records* 
refute  that  falsehood  to  your  face.  Nor  did  you  ever 
afford  me  a  man  or  a  shillmg  to  defend  me  against  the 
Indians,  the  only  enemies  I  had  upon  my  own  account 
But,  w^hen  you  have  quarrelled  with  all  Europe,  and 
drawn  me  with  you  into  all  your  broDs,  then  you  value 
yourself  upon  protecting  me  from  the  enemies  you  have 

*  See  the  Journals  of  the  House  of  Commons,  1642,  viz. 

«  Die  VenerU^  MaHii  10«,  1642, 

<<  Whereas  the  plantations  in  New  England  have,  by  the  blessing  of 
Almighty  God,  had  good  and  prosperous  success,  wUhout  any  public 
charge  to  1ki$  State ;  and  are  now  likely  to  prove  very  happy  for  the 
propagation  of  the  Gospel  in  those  parts,  and  very  beneficial  and  com- 
modious to  this  kingdom  and  nation ;  the  Commons  now  assembled  in 
Parliament  do,  for  the  better  advancement  of  those  plantations,  and  the 
encouragement  of  the  planters  to  proceed  in  their  undertaking,  ordain, 
that  all  merchandises  and  goods,  that  by  any  merchant,  or  other  person 
or  persons  whatsoever,  shall  be  exported  out  of  this  kingdom  of  England 
mto  New  England,  to  be  spent,  used,  or  employed  there  ;  or,  being  of  the 
growth  of  that  Jangdonij  shall  be  from  thence  imported  hither,  or  shall  be 
laden  or  put  on  board  in  any  ship  or  vessel  for  necessaries  in  passing  or 
returning  to  and  fro ;  and  all  and  every  the  owner  or  owners  thereof, 
shall  be  freed  and  discharged  of  and  from  paying  and  yielding  any  cus- 
tom, subsidy,  taxation,  imposition,  or  other  duty  for  the  same,  either 
inward  or  outward,  either  in  this  kingdom  or  New  England,  or  in  any  port, 
haven,  creek,  or  other  place  whatsoever,  until  the  House  of  Commons 
shall  take  further  order  therein  to  the  contrary.  And  all  and  singular 
customers,  &c.  are  to  observe  this  order.^ 
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made  for  me.  I  have  no  natural  cause  of  difference 
with  Spain,  France,  or  Holland,  and  yet  by  turns  I  have 
joined  with  you  in  wars  against  them  all  Tou  would 
not  suffer  me  to  make  or  keep  a  separate  peace  with 
any  of  them,  though  I  might  easUy  have  done  it  to  great 
advantage.  Does  your  protecting  me  in  those  wars 
give  you  a  right  to  fleece  me  ?  If  so,  as  I  fought  for 
you,  as  well  as  you  for  me,  it  gives  me  a  proportionable 
right  to  fleece  you.  What  thmk  you  of  an  American 
law  to  make  a  monopoly  of  you  and  your  commerce, 
as  you  have  done  by  your  laws  of  me  and  mine? 
Content  yourself  with  that  monopoly  if  you  are  wise, 
and  learn  justice  if  you  would  be  respected ! 

Britain.    You  impudent  b ^h !    Am  not  I  your 

mother  country  ?  Is  not  that  a  sufficient  title  to  your 
respect  and  obedience? 

Saxony.  Mother  country f  Ha!  ha!  ha!  What 
respect  have  you  the  front  to  claim  as  a  mother  coun- 
try? You  know  that  /  am  your  mother  country,  and 
yet  you  pay  me  none.  Nay,  it  is  but  the  other  day, 
that  you  hired  ruffians  *  to  rob  me  on  the  highway,t 
and  bum  my  house !  J  For  shame !  Hide  your  face 
and  hold  your  tongue.  If  you  continue  this  conduct, 
you  will  make  yourself  the  contempt  of  Europe ! 

Britain.    O  Lord!    Where  are  my  friends? 

France^  iS^n,  Holland,  and  Saxony,  all  together. 
Friends !  Believe  us,  you  have  none,  nor  ever  will  have 
any,  till  you  mend  your  manners.  How  can  we,  who 
are  your  neighbours,  have  any  regard  for  you,  or  expect 
any  equity  from  you,  should  your  power  increase,  when 
we  see  how  basely  and  unjustly  you  have  used  both 
your  oum  mother  and  your  own  children? 

*  Piussiaiui. 

t  They  entered  and  raised  contributions  in  Saxony. 

I  And  they  burnt  the  fine  suborbs  of  Dresden,  the  capital  of  Saxony. 


A  CATECHISM 
RELATIVE  TO  THE  ENGLISH  NATIONAL  DEBT. 

Question  1.  Supposing  this  debt  to  be  only  one 
hundred  and  ninety -five  millions  of  pounds  sterling  at 
present,  although  it  is  much  more,*  and  that  was  all  to 
be  counted  in  shillings,  that  a  man  could  count  at  the 
rate  of  one  hundred  shillbgs  per  minute,  for  twelve 
hours  each  day,  till  he  has  counted  the  whole,  how  long 
would  he  take  m  doing  it? 

Anstoer.  One  hundred  forty-eight  years,  one  hun* 
dred  nine  days,  and  twenty-two  hours. 

Q.  2.  The  whole  of  this  sum  being  three  thousand 
nine  hundred  millions  of  shillings,  and  the  coinage 
standard  being  sixty-two  m  the  Troy  pound,  what  i? 
the  whole  weight  of  this  sum? 

A.  Sixty-one  millions,  seven  hundred  fifty-two  thou- 
sand, four  hundred  and  seventy-six  Troy  pounds. 

Q.  3.  How  many  ships  would  carry  this  weighty 
suppose  one  hundred  tons  each? 

A.    Three  hundred  and  fourteen  ships. 

Q.  4.  How  many  carts  would  carry  this  weight, 
suppose  a  ton  in  each? 

A.  Thirty-one  thousand,  four  hundred  and  fifty- 
two  carts. 

Q.  6.  The  breadth  of  a  shilling  Ijeing  one  inch,  if 
all  these  shillings  were  laid  in  a  straight  line,  close  to 
one  another's  edges,  how  long  would  that  line  be  that 
would  contain  them? 


*  At  preBent  (1777)  it  is  said  to  be  at  least  two  hundred  and  thirty 
miUions. 
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A.  Sixty-one  thousand,  five  hundred  fifty-two  miles ; 
which  is  nine  thousand,  five  hundred  seventy-two  miles 
more  than  twice  round  the  whole  circumference  of  the 
earth. 

Q.  6.  Suppose  the  mterest  of  this  debt  to  be  three 
and  a  half  per  cent  per  annum,  what  does  the  whole 
annual  interest  amount  tol 

A.  Six  millions,  seven  hundred  and  seventy  thou- 
sand pounds. 

Q.  7.  How  doth  government  raise  this  interest  an- 
nually ? 

A.  By  taxing  those  who  lent  the  principal,  and 
others. 

Q.  8.  When  will  government  be  able  to  pay  the 
principal? 

A.  When  there  is  more  money  in  England's  treas- 
ury than  there  is  in  all  Europe. 

Q.  9.    And  when  will  that  be? 

A.    Never. 


VOL.  V.  16 


PASSPORTS 
FOR  MORAVIAN  VESSELS,  AND  FOR  CAPTAIN  COOK. 


In  the  time  of  the  American  war,  the  Moravian  Society  in  Eng- 
land sent  annually  a  vessel  to  their  missionaries  on  the  coast  of 
Labrador.  The  Secretary  of  the  Society,  Mr.  Hutton,  applied  to 
Dr.  Franklin,  then  American  minister  in  France,  for  a  passport 
securing  protection  to  that  vessel  against  American  cruisers.  It 
was  readily  granted,  and  renewed  every  year  during  the  war. 

When  Captain  Cook  was  expected  soon  to  return  from  his  last 
voyage  round  the  world,  Dr.  Franklin  issued  a  passport  of  a  simi- 
lar kind  for  protecting  his  vessel,  in  case  it  should  be  met  by 
American  cruisers.  This  act  was  afterwards  properly  recognised. 
"  When  Cook's  Voyage  was  printed,"  says  W.  T.  Franklin,  *'  the 
Admiralty  Board  sent  a  copy  of  the  work  in  three  volumes  quarto 
to  Dr.  Franklin,  accompanied  with  the  elegant  collection  of  plates, 
and  a  very  polite  letter  from  Lord  Howe,  signifying  that  the  pres- 
ent was  made  with  the  King's  express  approbation." 

One  of  the  gold  medals,  struck  by  the  Royal  Society  in  honor  of 
Captain  Cook,  was  likewise  sent  to  Dr.  Franklin.  In  the  Life  of 
Captain  Cook,  by  Dr.  Kippis,  the  author  stated,  that  Congress  dis- 
approved and  reversed  the  orders  of  Dr.  Franklin ;  but  Dr.  Kippis 
became  afterwards  convinced  of  the  error  of  this  statement,  and 
publicly  acknowledged  it. — Editor. 


I.      PASSPORT   FOR   A  MORAVIAN   VESSEL. 

To  all  Captains  and  Commanders  of  Vessels  of  War, 
Privateers,  and  Letters  of  Marque,  belonging  to  the 
United  States  of  America. 

Gentlemen, 
The  religious  society  commonly  called  the  Moravian 
Brethren,  having  established  a  mission  on  the  coast  of 
Labrador,  for  the  conversion  of  the   savages  there  to 
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the  Christian  religion,  which  has  ah^ady  had  very  good 
effects  in  tummg  them  from  their  ancient  practices  of 
surprising,  plundering,  and  murdering  such  white  peo- 
ple, Americans  and  Europeans,  as,  for  the  purposes  of 
trade  or  fishery,  happened  to  come  on  that  coast ;  and 
persuading  them  to  lead  a  life  of  honest  industry,  and  to 
treat  strangers  with  humanity  and  kindness ;  and  it  be- 
ing necessary  for  the  support  of  this  useful  mission,  that 
a  small  vessel  should  go  thither  every  year  to  furnish 
supplies  and  necessaries  for  the  missionaries  and  their 
converts ;  which  vessel  for  the  present  year  is  a 
of  about  seventy-five  tons,  called  the 
whereof  is  master  Captain 

This  is  to  request  you,  that,  if  the  said  vessel  should 
happen  to  M  into  your  hands,  you  would  not  suffer 
her  to  be  plundered,  or  hmdered  in  her  voyage,  but  on 
the  contrary  afford  her  any  assistance  she  may  stand  in 
need  of;  wherem  I  am  confident  your  conduct  will  be 
approved  by  the  Congress  and  your  owners. 

Given  at  Passy,  near  Paris,  tlds        day  of 

B.  Franklin, 
Minister  Pknipotentiary  from  the  United  States 
of  Jtmerka  at  the  Court  of  France. 

P.  S.  The  same  request  is  respectfully  made  to  the 
commanders  of  armed  vessels  belonging  to  France  and 
Spain,  fiiends  of  the  said  United  States. 

B.   FRANKLlHr. 


n.      PASSPORT   FOR   CAPTAIN   COOK. 

To  all  Captains  and  Commanders  of  armed  Ships  act- 
ing by  Commission  from  the  Congress  of  the  United 
States  of  America,  now  in  war  with  Great  Britain. 

Gentlemen, 
A  ship  havmg  been  fitted  out  firom  England  before 
ihe  commencement  of  this  war,  to  make  discoveries  of 
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new  countries  in  unktown  seas,  under  the  conduct 
of  that  most  celebrated  navigator,  Captain  Cook ;  an 
undertaking  truly  laudable  in  itself,  as  the  increase  of 
geographical  knowledge  facilitates  the  communication 
between  distant  nations,  in  the  exchange  of  useful 
products  and  manufactures,  and  the  extension  of  arts, 
whereby  the  common  enjoyments  of  human  life  are 
multiplied  and  augmented,  and  science  of  other  kinds 
increased  to  the  benefit  of  mankind  in  general ;  this  is, 
therefore,  most  earnestly  to  recommend  to  every  one 
of  you,  that,  in  case  the  said  ship,  whicJi  is  now  ex- 
pected to  be  soon  in  the  European  seas  on  her  return, 
should  happen  to  fall  into  your  hands,  you  would  not 
consider  her  as  an  enemy,  nor  suffer  any  plunder  to  be 
made  of  the  effects  contained  in  her,  nor  obstruct  her 
immediate  return  to  England,  by  detaining  her  or  send- 
ing her  into  any  other  part  of  Europe  or  to  America, 
but  that  you  would  treat  the  said  Captain  Cook  and 
his  people  with  all  civility  and  kmdness,  affording  them, 
as  common  friends  to  mankind,  all  the  assistance  in 
your  power,  which  they  may  happen  to  stand  in  need 
o£  In  so  doing  you  will  not  only  gratify  the  generosity 
of  your  own  dispositions,  but  there  is  no  doubt  of  your 
obtaining  the  approbation  of  the  Congress,  and  your 
other  American  owners.  I  have  the  honor  to  be,  Gen- 
tlemen, your  most  obedient  humble  servant. 

Given  at  Passy,  near  Paris,  this  10th  day  of  March, 

1779. 

B.  Franklin, 

Minister  Plenipotentiary  from  the  Congress  of  ths 
United  States  to  the  Court  of  France. 


SUPPLEMENT 


TO   THB 


BOSTON   INDEPENDENT  CHRONICLE. 


Notwithstanding  Dr.  Franklin's  various  and  important  occupa- 
tionSy  while  minister  plenipotentiary  in  Paris,  he  occasionally  amused 
himself  in  composing  and  printing,  by  means  of  a  small  set  of 
types,  and  a  press  he  had  in  his  house,  several  of  his  light  essays, 
hagateUeSy  or  jeux  ^ esprit ^  written  chiefly  for  the  amusement  of  his 
intimate  friends.  Among  these  were  the  following,  printed  on  a 
half-sheet  of  coarse  paper,  so  as  to  imitate,  as  much  as  possible,  a 
portion  of  a  Boston  newspaper.  The  repeated  accounts  received 
from  America  of  the  horribly  cruel  manner  in  which  the  Indian 
allies  of  Great  Britain  prosecuted  the  war  against  the  peaceable 
inhabitants  of  the  United  States,  murdering  defenceless  farmers, 
with  their  wives  and  children,  and  carrying  off  their  scalps  for  the 
reward  promised  in  proportion  to  the  number,  (said  already  to  have 
amounted  to  two  thousand^)  was  the  foundation  of  the  first  fictitious 
article  in  this  pretended  **  Suppkment  to  the  Boston  Independent 
Chronicle," 

The  other  article  is  ajfti  ^esprit  of  a  gayer  turn,  originating 
from  a  memorial  of  the  British  ambassador.  Sir  Joseph  Torke,  re- 
claiming the  King's  ships,  the  8erapis  and  Countess  of  Scarho' 
rough,  prizes  carried  into  Holland  by  the  American  squadron  under 
Commodore  Jones ;  whom  Sir  Joseph  in  his  memorial  designated 
''the  pirate,  Paol  Jones  of  Scotland,  a  rebel  subject,  and  a  crim- 
inal of  the  state." 

The  deception  intended  by  this  supposed  "  Supplement,"  (which 
was  very  accarately  imitated  with  respect  to  printing,  paper,  the 
insertion  of  advertisements,  &rC.,)  was,  that,  by  transmitting  it  to 
England,  it  might  actaally  be  taken  for  what  it  purported  to  be.  — 
W.  T.  F. 

It  is  not  known,  however,  that  any  other  use  was  ever  made  of 
the  paper^  than  merely  to  amuse  the  author  and  his  private  friends 
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The  humor  of  the  piece  consists  chiefly  in  its  exact  imitation  of 
the  style  of  such  compositions,  and  of  the  typography  and  othor 
characteristics  of  a  Boston  newspaper. — Editor. 


Boston,  March  12th,  1782. 

Extract  of  a  Letter  from  Captain  Gerrish,  of  the  New 
England  Militia,  dated  Albany,  March  7th. 

The  peltry  taken  in  the  expedition  [see  the  account 
of  the  expedition  to  Oswegatchie,  on  the  River  St  Law- 
rence, m  our  paper  of  the  1st  instant,]  will,  as  you  see, 
amount  to  a  good  deal  of  money.  The  possession  of 
this  booty  at  first  gave  us  pleasure ;  but  we  were  struck 
with  horror  to  find  among  the  packages  eight  large 
ones,  containing  scalps  of  our  unhappy  country-folks, 
taken  in  the  three  last  years  by  the  Seneca  Indians  from 
the  inhabitants  of  the  frontiers  of  New  York,  New  Jer- 
sey, Pennsylvania,  and  Virginia,  and  sent  by  them  as 
a  present  to  Colonel  Haldunand,  governor  of  Canada, 
in  order  to  be  by  hun  transmitted  to  England.  They 
were  accompanied  by  the  following  curious  letter  to 
that  gendeman. 

<*Teoga,  Janoaiy  dd,  1782. 

"May  it  please  your  Excellency, 

"At  the  request  of  the  Seneca  chiefs,  I  send  here* 
with  to  your  Excellency,  under  the  care  of  James 
Boyd,  eight  packs  of  scalps,  cured,  dried,  hooped,  and 
painted,  with  all  the  Indian  triumphal  marks,  of  which 
the  following  is  invoice  and  explanation. 

"No.  1.  Containing  forty- three  scalps  of  Congress 
soldiers,  killed  in  difierent  skirmishes ;  these  are  stretch- 
ed on  black  hoops,  four  inches  diameter;  the  inside 
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of  the  skin  painted  red,  with  a  small  black  spot  to 
note  their  being  killed  with  bullets.  Also  sixty-two  of 
fanners  killed  in  their  houses ;  the  hoops  red ;  the  skin 
pamted  brown,  and  marked  with  a  hoe ;  a  black  circle 
all  round,  to  denote  their  bemg  surprised  in  the  night ; 
and  a  black  hatchet  in  the  middle,  signifying  their  be- 
ing killed  with  that  weapon. 

"  No,  2.  Containing  ninety-eight  of  farmers  killed 
in  their  houses ;  hoops  red ;  figure  of  a  hoe,  to  mark 
their  profession ;  great  white  circle  and  sun,  to  show 
they  were  surprised  in  the  daytime;  a  little  red  foot, 
to  show  they  stood  upon  their  defence,  and  died  fight- 
ing for  their  lives  and  families, 

**  No.  3.  Contammg  nmety-seven  of  farmers ;  hoops 
green,  to  show  they  were  killed  in  their  fields ;  a  large 
white  circle  with  a  little  round  mark  on  it  for  the  sun, 
to  show  that  it  was  m  the  daytime ;  black  bullet-mark 
on  some,  hatchet  on  others. 

**No.  4.  Containmg  one  hundred  and  two  of  farm- 
ers, mixed  of  the  several  marks  above ;  only  eighteen 
marked  with  a  little  yellow  flame,  to  denote  their  being 
of  prisoners  burnt  alive,  after  being  scalped,  their  nails 
pulled  out  by  the  roots,  and  other  torments;  one  of 
these  latter  supposed  to  be  a  rebel  clergyman,  his  band 
being  fixed  to  the  hoop  of  his  scalp.  Most  of  the  farm- 
ers appear  by  the  hair  to  have  been  young  or  middle- 
aged  men ;  there  being  but  sixty-seven  very  gray  heads 
among  them  aU;  which  makes  the  service  more  es- 
sential. 

''No.  5.  Containmg  eighty-eight  scalps  of  women ; 
hair  long,  braided  in  the  Indian  fashion,  to  show  they 
were  mothers ;  hoops  blue ;  skin  yellow  ground,  with 
little  red  tadpoles,  to  represent,  by  way  of  triumph,  the 
tears  of  grief  occasioned  to  then*  relations ;  a  black 
scalpmg-knife  or  hatchet  at  the  bottom^  to  mark  their 
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being  killed  with  those  mstruments.  Seventeen  others^ 
hair  very  gray;  black  hoops;  plain  brown  color;  no 
mark,  but  the  short  club  or  casse-tetey  to  show  they 
were  knocked  down  dead,  or  had  their  brams  beat  out 

^^  No.  6.  Containing  one  hundred  and  ninety-three 
boys'  scalps,  of  various  ages ;  small  green  hoops ;  whit- 
ish ground  on  the  skm,  with  red  tears  in  the  middle, 
and  black  bullet-marks,  knife,  hatchet,  or  club,  as  their 
deaths  happened. 

"No.  7.  Two  hundred  and  eleven  girls'  scalps,  big 
and  little;  small  yellow  hoops;  white  ground;  tears; 
hatchet,  club,  scalping-knife,  &c. 

"No.  8.  This  package  is  a  mixture  of  all  the  vari- 
eties above  mentioned,  to  the  number  of  one  hundred 
and  twelve ;  with  a  box  of  birch  bark,  containing  twen- 
ty-nine little  infants'  scalps  of  various  sizes ;  small  white 
hoops ;  white  ground ;  no  tears ;  and  only  a  little  black 
knife  in  the  middle,  to  show  they  were  ripped  out  of 
their  mothers'  bellies. 

"  With  these  packs,  the  chiefs  send  to  your  Excel- 
lency the  following  speech,  delivered  by  Conejogatchie 
in  council,  interpreted  by  the  elder  Moore,  the  trader, 
and  taken  down  by  me  in  writing. 

*  Father, 
*  We  send  you  herewith  many  scalps,  that  you  may 
see  we  are  not  idle  friends. 

'j1  blue  Belt: 

•Father, 
•We  wish  you  to  send  these  scalps  over  the  water 
to  the  great  E[ing,  that  he  may  regard  them  and  be  re- 
freshed ;  and  that  he  may  see  our  faithfubess  m  de- 
stroying his  enemies,  and  be  convinced  that  his  pres- 
ents have  not  been  made  to  ungrateful  people. 

•  j1  blue  and  white  Belt  urith  red  Tassels! 
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*  Father, 
•Attend  to  what  I  am  now  going  to  say;  it  is  a 
matter  of  much  weight.  The  great  King's  enemies  are 
many,  and  they  grow  fast  m  number.  They  were  for- 
merly like  young  panthers ;  they  could  neither  bite  not 
scratch ;  we  could  play  with  them  safely ;  we  feared 
nothing  they  could  do  to  us.  But  now  their  bodies  are 
become  big  as  the  elk,  and  strong  as  the  buffalo ;  they 
have  also  got  great  and  sharp  claws.  They  have  driven 
us  out  of  our  country  for  taking  part  in  your  quarrel 
We  expect  the  great  King  will  give  us  another  coun- 
try, that  our  children  may  live  after  us,  and  be  his 
friends  and  children,  as  we  are.  Say  this  for  us  to  the 
great  King.    To  enforce  it,  we  give  this  belt. 

^  A  great  while  Belt  with  blue  Tassels* 

'Father, 
*  We  have  only  to  say  farther,  that  your  traders  ex- 
act more  than  ever  for  their  goods ;  and  our  hunting 
is  lessened  by  the  war,  so  that  we  have  fewer  skins  to 
give  for  them.  This  ruins  us.  Think  of  some  remedy. 
We  are  poor ;  and  you  have  plenty  of  every  thing. 
We  know  you  will  send  us  powder  and  guns,  and 
knives  and  hatchets;  but  we  also  want  shirts  and 
blankets. 

'A  little  while  Belt.' 

"I  do  not  doubt  but  that  your  Excellency  will  think 
it  proper  to  give  some  farther  encouragement  to  those 
honest  people.  The  high  prices  they  complam  of  are 
the  necessary  effect  of  the  war.  Whatever  presents 
may  be  sent  for  them,  through  my  hands,  shall  be  dis- 
tributed with  prudence  and  fidelity.  I  have  the  honor 
of  being  your  Excellency's  most  obedient 

^And  most  humble  servant, 

''James  CRAVirniD.'' 

VOL.  v.  17 
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It  was  at  first  proposed  to  bury  these  scalps ;  but 
Lieutenant  Fitzgerald,  who,  you  know,  has  got  leave 
of  absence  to  go  to  Ireland  on  his  private  affairs,  said 
he  thought  it  better  they  should  proceed  to  their  desti- 
nation ;  and,  if  they  were  given  to  him,  he  would  un* 
dertake  to  carry  them  to  England,  and  hang  them  all 
up  in  some  dark  night  on  the  trees  in  St  James's  Park, 
where  they  could  be  seen  from  the  King  and  Queen's 
palaces  m  the  morning ;  for  that  the  sight  of  them 
might  perhaps  strike  Muley  Ishmael  (as  he  called  him) 
with  some  compunction  of  consci^ce.  They  were  ac- 
cordingly delivered  to  Fitz,  and  he  has  brought  them 
safe  hitha*.  To-morrow  they  go  with  his  baggage  in 
a  wagon  for  Boston,  and  will  probably  be  there  m  a 
few  days  after  this  tetter. 

I  am,  &c 

Samuel  Gerrish. 

Boston,  March  dOth. 

Monday  last  arrived  here  Lieutenant  Fitzgerald  above 
menticmed,  and  yesterday  the  wagon  with  the  scalps. 
Thousands  of  people  are  flockbg  to  see  them  this 
mcxning,  and  all  mouths  are  full  of  execrations.  Fix- 
ing them  to  the  trees  is  not  approved.  It  is  now  pro- 
posed to  make  them  up  in  decent  little  packets,  seal 
and  direct  diem ;  one  to  the  King,  containing  a  sample 
of  every  sort  for  his  museum ;  one  to  the  Queen,  with 
some  of  women  and  little  children;  the  rest  to  be 
distributed  among  both  Houses  of  Parliament ;  a  double 
quantity  to  the  bishops. 
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Mr*  Wilus, 
Please  to  i&sert  in  your  useful  paper  the  following 
copy  of  a  letter  from  Commodore  Jones,  directed 

TO   SIR  J.   Y ,  &c.  dM3. 

"Ipswich,  New  England,  March  7th,  1781. 

"Sir, 

''I  have  lately  seen  a  memorial,  said  to  have  been 
presented  by  your  Excellency  to  their  High  Mighti- 
nesses the  States-General,  in  which  you  are  pleased  to 
qualify  me  with  the  title  of  *  pirated 

^  A  pirate  is  defined  to  be  hostis  kumani  generis  [an 
enemy  to  all  mankmd].  It  happens.  Sir,  that  I  am  an 
enemy  to  no  part  of  mankind,  except  your  nation,  the 
English ;  which  nation,  at  the  same  time,  comes  much 
more  \dthin  the  definition,  being  actually  an  enemy  to, 
and  at  war  with,  one  whole  quarter  of  the  worid, 
America,  considerable  part  of  Asia  and  Africa,  a  great 
part  of  Europe,  and  in  a  fair  way  of  being  at  war  with 
the  rest 

"  A  pirate  makes  war  for  the  sake  of  rapine.  This 
is  not  the  kmd  of  war  I  am  engaged  in  against  Eng- 
land. Ours  is  a  war  m  defence  of  liberty,  the  most 
just  of  all  wars;  and  of  our  properties,  which  your 
nation  would  have  taken  from  us,  without  our  consent^ 
m  violation  of  our  rights,  and  by  an  armed  force. 
Yours,  therefore  is  a  war  of  rapine;  of  course,  a  pi- 
ratical war ;  and  those  who  approve  of  it,  and  are  en- 
gaged in  it,  more  justly  deserve  the  name  of  pirates, 
which  you  bestow  on  me.  It  is  indeed  a  war  that 
coincides  with  the  general  spirit  of  your  nation.  Tour 
common  people  in  their  ale-houses  smg  the  twenty-four 
songs  of  Robin  Hood,  and  applaud  his  deer-stealing  and 
his  robberies  on  the  highway;  those,  who  have  just 
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learning  enough  to  read,  are  delighted  with  your  histo- 
ries of  the  pirates  and  of  the  buccaniers ;  and  even 
your  scholars  in  the  universities  study  Quintus  Curtius, 
and  are  taught  to  admire  Alexander  for  what  they  call 
*his  conquests  in  the  Indies/  Severe  laws  and  the 
hangman  keep  down  the  effects  of  this  spirit  somewhat 
among  yourselves  (though  in  your  little  Island  you  have 
nevertheless  more  highway  robberies  than  there  are  in 
all  the  rest  of  Europe  put  together) ;  but  a  foreign  war 
gives  it  full  scope.  It  is  then  that,  with  infinite  pleas- 
ure, it  lets  itself  loose  to  strip  of  their  property  honest 
merchants,  employed  in  the  innocent  and  useful  oc- 
cupation of  supplying  the  mutual  wants  of  mankind. 
Hence,  having  lately  no  war  with  your  ancient  enemies, 
rather  than  be  without  a  war,  you  chose  to  make  one 
upon  your  friends.  In  this  your  piratical  war  with  Amer- 
ica, the  mariners  of  your  fleets  and  the  owners  of  your 
privateers  were  animated  against  us  by  the  act  of  your 
Parliament,  which  repealed  the  law  of  God,  *Thou 
shalt  not  steal,'  by  declaring  it  lawful  for  them  to  rob 
us  of  all  our  property  that  they  could  meet  with  on  the 
ocean.  This  act,  too,  had  a  retrospect,  and,  going  be- 
yond bulls  of  pardon,  declared  that  all  the  robberies 
you  had  committed  previous  to  the  act  should  be  deemed 
just  and  lawful.  Your  soldiers,  too,  were  promised  the 
plunder  of  our  cities ;  and  your  officers  were  flattered 
with  the  divbion  of  our  lands.  You  had  even  the  base- 
ness to  corrupt  our  servants,  the  sailors  employed  by 
us,  and  encourage  them  to  rob  their  masters,  and  bring 
to  you  the  ships  and  goods  they  were  intrusted  with. 
Is  there  any  society  of  pirates  on  the  sea  or  land,  who, 
in  declaring  wrong  to  be  right,  and  right  wrong,  have 
less  authority  than  your  Parliament  ?  Do  any  of  them 
more  jusdy  than  your  Parliament  deserve  the  title  you 
bestow  on  me? 
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**  You  will  tell  me  that  we  forfeited  all  our  estates  by 
our  refusal  to  pay  the  taxes  your  nation  would  have 
imposed  on  us  wiAout  the  consent  of  our  colony  Par- 
liaments. Have  you  then  forgotten  the  incontestable 
principle,  which  was  the  foundation  of  Hampden's  glo- 
rious lawsuit  with  Charles  the  First,  that  *what  an  Eng- 
lish king  has  no  right  to  demand,  an  English  subject 
has  a  right  to  refuse '  ?  But  you  cannot  so  soon  have 
forgotten  the  mstructions  of  your  late  honorable  father, 
who,  being  himself  a  sound  Whig,  taught  you  certainly 
the  principles  of  the  revolution,  and  that,  *if  subjects 
might  in  some  cases  forfeit  their  property,  kings  also 
might  forfeit  their  title,  and  all  claim  to  ihe  allegiance 
of  their  subjects,'  I  must  then  suppose  you  well  ac- 
quainted with  those  Whig  principles ;  on  which  permit 
me.  Sir,  to  ask  a  few  questions. 

"Is  not  protection  as  justly  due  from  a  king  to  his 
people,  as  obedience  from  the  people  to  their  king  ? 

"  If  then  a  king  declares  his  people  to  be  out  of  his 
protection ; 

"  If  he  violates  and  deprives  them  of  their  constitu- 
tional rights; 

^  If  he  wages  war  against  them ; 

**  If  he  plunders  their  merchants,  ravages  their  coasts, 
bums  their  towns,  and  destroys  their  lives ; 

"K  he  hires  foreign  mercenaries  to  help  him  m  their 
destruction ; 

"If  he  engages  savages  to  murder  their  defenceless 
formers,  women,  and  children ; 

**  If  he  cruelly  forces  such  of  his  subjects  as  fall  mto 
his  hands,  to  bear  arms  agamst  their  country,  and  be- 
come executioners  of  their  friends  and  brethren ; 

"If  he  sells  others  of  them  into  bondage,  in  Africa 
and  the  East  Indies; 

VOL.   V.  L 
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"If  he  excites  domestic  insurrections  among  their  ser- 
vants, and  encourages  servants  to  murder  their  masters ; 

**  Does  not  so  atrocious  a  conduct  towards  his  sub- 
jects  dissolve  their  allegiance? 

"If  not,  please  to  say  how  ot  by  what  means  it  can 
possibly  be  dissolved  ? 

"All  this  horrible  wickedness  and  barbarity  has  been 

and  daily  is  practised  by  the  >  ytmr  master^  (as 

you  call  him  in  your  memorial,)  upon  the  Americans, 
whom  he  b  still  pleased  to  claim  as  his  subjects. 

"  During  these  six  years  past,  he  has  destroyed  not 
less  than  forty  thousand  of  those  subjects,  by  battles  on 
land  or  sea,  or  by  starving  them,  or  poisonmg  them  to 
death,  in  the  unwholesome  air,  with  the  unwholesome 
food,  of  his  prisons.  And  he  has  wasted  the  lives  c^ 
at  least  an  equal  number  of  his  own  soldiers  and  sail- 
ors ;  many  of  whom  have  been  forced  into  this  odious 
service,  and  dragged  from  their  families  and  friends,  by 
•the  outrageous  violence  of  his  iUegal  press-gangs.  You 
are  a  gentleman  of  letters,  and  have  read  history ;  do 
you  recollect  any  instance  of  any  tyrant,  since  the  be- 
ginning of  the  world,  who,  in  the  course  of  so  few 

years,  had  done  so  much  mischief,  by  ? 

Let  us  view  one  of  the  worst  and  blackest  of  them, 
Nero.  He  put  to  death  a  few  of  his  courtiers,  place- 
men, and  pensioners,  and  among  the  rest  his  tutor. 

Had done  the  same,  and  no  more,  his 

crime,  though  detestable,  as  an  act  of  lawless  power, 
might  have  been  as  useful  to  his  nation,  as  that  of  Nero 
was  hurtful  to  Rome ;  considering  the  different  charac- 
ters and  merits  of  the  sufferers.  Nero  indeed  wished 
that  the  people  of  Rome  had  but  one  neck,  that  he 
might  behead  them  all  by  one  stroke ;  but  this  was  a 

simple  wish.    is  carrymg  the  wish  as  fast  as  he 

can  into  execution ;  and,  by  continuing  m  his  present 
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course  a  few  years  bnger,  will  hare  destroyed  more  of 
the people  than  Nero  could  have  found  inhab- 
itants in  Rome.  Hence  the  expression  of  Milton,  m 
speakmg  of  Charles  the  First,  that  he  was  ^JVerane 

J^ercmyt^  is  still  more  applicable  to . 

Like  Nero,  and  all  other  tyrants,  while  they  lived,  he 
indeed  has  his  flatterers,  his  addressers,  his  applauders. 
Pensions,  places,  and  hopes  of  preferment  can  bribe 
even  bishops  to  approve  his  conduct;  but,  when  those 
fulsome  purchased  addresses  and  panegyrics  are  sunk 
and  lost  in  oblivion  or  contempt,  impartial  history  will 
step  forth,  speak  honest  truth,  and  rank  him  among 
public  calamities.  The  only  difference  will  be,  that 
plagues,  pestilences,  and  famines  are  of  this  world,  and 
arise  from  the  nature  of  things ;  but  voluntary  malice, 

mischief  and  murder,  are  firom  hell;    and  this 

win,  therefore,  stand  foremost  in  the  list  of  diabolical, 
bloody,  and  execrable  tyrants.  His  base-bought  Parlia- 
ments too,  who  sell  him  their  souls,  and  extort  from  the 
people  the  money  with  which  they  aid  his  destructive 
purposes,  as  they  share  his  guilt,  will  share  his  infamy ; 
Parliaments,  who,  to  please  him,  have  repeatedly,  by 
different  votes  year  after  year,  dipped  their  hands  in 
human  blood,  insomuch  that  methinks  I  see  it  dried 
and  caked  so  thick  upon  them,  that,  if  they  could  wash 
it  off  m  the  Thames,  which  flows  under  their  windows, 
the  whole  river  would  run  red  to  the  ocean. 

**One  is  provoked  by  enormous  wickedness;  but 
one  is  ashamed  and  humiliated  at  the  view  of  human 
baseness.    It  afflicts  me,  therefore,  to  see  a  gentleman 

of  Sir  J  Y 's  education  and  talents,  for  the  sake  of  a 

red  riband  and  a  paltry  stipend,  mean  enough  to  style 

such  a Aw  master^  wear  his  livery,  and  hold 

himself  ready  at  his  command  even  to  cut  the  throats 
of  fellow  subjects.    This  makes  it  unpossible  for  me ' 
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to  end  my  letter  with  the  civility  of  a  compliment,  and 
obliges  me  to  subscribe  myself  simply, 

"John  Paul  Joxes, 
"Whom  you  are  pleased  to  style  a  *  pirate  J  ^ 


*  Anecdote  of  Paul  Jones, — After  Jones's  crew  had  landed  at  Lord 
Selkirk's,  stripped  the  house  of  the  plate,  and  taken  it  on  board,  the  ship 
lay  to,  while  Jones  wrote  a  letter  to  his  Lordship,  which  be  sent  on  shore. 
In  this  letter  he  candidly  acknowledged,  that  he  meant  to  have  seixed 
him,  and  to  have  detained  him  as  a  person  of  much  conbequence  to  him 
in  case  of  a  cartel ;  but  disclaimed  any  concern  in  taking  away  his  plate ; 
which,  he  said,  was  done  by  the  crew  in  spite  of  his  remonstrances ;  who 
said  they  were  determined  to  be  repaid  for  the  hardships  and  dangen 
they  had  encountered  in  Kirkcudbright  Bay,  and  in  attempting  to  set 
fire,  a  few  days  before,  to  the  shipping  in  the  harbour  of  Whitehaven. 
Jones,  however,  informed  his  Lordship,  that  he  had  secured  all  the  plate, 
and  would  certainly  return  it  to  him  at  a  convenient  opportunity.  This 
he  afterwards  punctually  performed,  by  sending  it  to  Lord  Selkirk's  bank- 
er, in  London.  Any  person  who  doubts  the  fact,  may  be  convinced  of 
its  reality,  by  referring  to  the  Addenda  to  Gilpin's  **  Tour  to  the  Lakes  of 
Scotland,"  where  they  will  find  it  authenticated  by  Lord  Selkirk  himsel£ 
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PUBLIC  ADDRESSES 
TO  DR.  FRANKLIN,  AND  HIS  ANSWERS. 


On  Dr.  Franklin's  return  to  his  native  country,  from  his  long 
mission  to  France,  he  received  congratulatory  addresses  from  va- 
rious public  bodies.  Some  of  these  are  here  inserted,  with  his 
answers.  —  Editor. 


ADDRESS    OP   THE   ASSEMBLY    OF   PENNSYLVANIA- 

The  representatives  of  the  freemen  of  the  Common- 
wealth of  Pennsylvania,  in  General  Assembly  met,  in 
the  most  affectionate  manner  congratulate  you  on  your 
safe  arrival  in  your  country  after  so  long  an  absence  on 
the  most  important  business.  We  likewise  congratu- 
kte  you  on  the  firm  establishment  of  the  independ- 
ence of  America,  and  the  settlement  of  a  general  peace, 
after  the  interestmg  struggle  in  which  we  were  so  long 
engaged. 

We  are  confident.  Sir,  that  we  speak  the  sentiments 
of  this  whole  country,  when  we  say,  that  your  services, 
m  the  public  councils  and  negotiations,  have  not  only 
merited  the  thanks  of  the  present  generation,  but  will 
be  recorded  in  the  pages  of  history,  to  your  immortal 
honor.  And  it  is  particularly  pleasing  to  us,  that,  while 
we  are  sitting  as  members  of  the  Assembly  of  Penn- 
sylvania, we  have  the  happiness  of  welcoming  into  the 
state  a  person,  who  was  so  greatly  instrumental  in  form- 
ing its  fi^e  constitution. 

VOL.  v.  18  L* 
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May  it  please  God  to  give  you  a  serene  and  peace- 
ful enjoyment  of  the  evening  of  life,  and  a  participation 
of  that  happiness  you  have  been  so  instrumental  in 
securing  to  others! 

Signed  by  ord^  of  the  House, 

John  Batard,  Speaker. 
Assembly  Chambers^  September  15th,  1785. 

DR.  franklin's  answer. 

Mr.  Speaker  and  Gentlemen, 
I  am  extremely  happy  to  find  by  your  friendly  and 
affectionate  address,  that  my  endeavours  to  serve  our 
country  in  the  late  important  struggle  have  met  with 
the  approbation  of  so  respectable  a  body  as  the  repre- 
sentatives of  the  freemen  of  Pennsylvania.  I  esteem 
that  approbation  as  one  of  the  greatest  honors  of  my 
life.  I  hope  the  peace  with  which  God  has  been  gra- 
ciously pleased  to  bless  us  may  be  lasting,  and  that  the 
free  constitution  we  now  enjoy  may  long  contribute  to 
promote  our  common  felicity.  The  kmd  wbhes  of  the 
General  Assembly  for  my  particular  happmess  affect  me 
very  sensibly,  and  I  beg  they  would  accept  my  thankful 
acknowledgments. 


address  of  the  AMERICAN   PHILOSOPHICAL   SOCIETT, 

Sir, 

It  is  with  peculiar  pleasure  that  the  American  PhUo'^ 
sophical  Society  address  you  on  this  occasion. 

The  high  consideration  and  esteem,  in  which  we  hold 
your  character,  so  mtimately  combine  with  our  regard 
for  the  public  welfare,  that  we  participate  eminently  in 
the  general  satisfaction  which  your  return  to  America 
produces. 
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We  bid  you  welcome  to  your  native  country,  for 
which  you  have  done  the  most  essential  services ;  and 
we  welcome  you  to  this  chair,  your  occupying  of  which, 
as  President,  adds  to  our  institution  much  lustre  in  the 
eyes  of  the  world. 

Sir,  it  reflects  honor  on  philosophy,  when  one,  dis- 
tinguished by  his  deep  investigations,  and  many  valuable 
improvements  in  it,  is  known  to  be  equally  distinguished 
for  his  philanthropy,  patriotism,  and  liberal  attachment 
to  the  rights  of  human  nature. 

We  know  the  favorable  influence,  that  freedom  has 
upon  the  growth  of  sciences  and  arts.  We  derive  en- 
couragement and  extraordinary  felicity  from  an  assem- 
blage of  recent  memorable  events. 

And,  while  we  boast  in  a  most  pleasing  equality  per- 
manendy  ascertained,  and  that  independence  which  you 
had  so  great  a  share  in  establishing,  we  have  reason  to 
expect,  that  this  Society  will  proceed,  with  an  increasing 
success,  to  conduct  the  important  busmess  for  which 
they  originally  associated. 

DR.  FRANKLIir's   ANSWER. 

Gentlemen, 
The  great  honor  done  me  by  this  Society,  in  choos-. 
ing  me  so  many  years  successively  their  President,  not- 
withstanding my  absence  in  Europe,  and  the  very  kmd 
welcome  they  are  pleased  to  give  me  on  my  return, 
demand  my  most  grateful  acknowledgments ;  which  I 
beg  they  would  be  pleased  to  accept,  with  my  warmest 
wishes  of  success  to  their  laudable  endeavours  for  the 
promoting  of  useful  knowledge  among  us,  to  which  I 
shall  be  happy  if  I  can  in  any  degree  contribute. 


140  FRANKLIN'S    WRITINGS. 

address  of  the  protost,  vice-provost,  and  pro- 
fessors of  the  university  of  pennsylvania. 

Honored  Sir, 

The  Provost,  Vice-Provost,  and  Professors  of  the 
University  of  Pennsylvania  beg  leave  to  congratulate 
you  on  your  safe  arrival  in  your  native  country,  after 
having  accomplished  the  duties  of  your  exalted  charac- 
ter with  dignity  and  success. 

While  we  participate  in  the  general  happiness  of 
America,  to  the  establishment  of  which  your  political 
abilities  and  patriotic  exertions  have  so  signally  con- 
tributed, we  feel  a  particular  pleasure  in  paying  our  ac- 
knowledgments to  the  gentleman,  who  first  projected 
the  liberal  plan  of  the  institution  over  which  we  have 
the  honor  to  preside. 

Not  contented  with  enriching  the  world  with  the  most 
important  discoveries  in  natural  philosophy,  your  be- 
nevolence and  liberality  of  sentiment  early  engaged  you 
to  make  provision  for  exciting  a  spirit  of  inquiry  mto  the 
secret  operations  of  nature ;  for  exalting  and  refining 
the  genius  of  America,  by  the  propagation  of  useful 
learning ;  and  for  qualifying  many  of  her  sons  to  make 
that  illustrious  figure,  which  has  commanded  the  esteem 
•'and  admiration  of  the  most  polished  nations  of  Europe. 

Among  the  many  benevolent  projections,  which  have 
laid  so  ample  a  foundation  for  the  esteem  and  gratitude 
of  your  native  country,  permit  this  seminary  to  reckon 
her  first  establishment,  upon  the  solid  principles  of  equal 
liberty,  as  one  of  the  most  considerable  and  important 
And  now,  when  restored,  through  the  influence  of  our 
happy  constitution,  to  her  original  broad  and  catholic 
bottom ;  when  enriched  by  the  protection  and  generous 
donations  of  a  public-spirited  and  patriotic  Assembly; 


ADDRESSES.  141 

and  when  flourishmg  under  the  countenance  of  the  best 
friends  of  religion,  learning,  and  liberty  in  the  state ;  she 
cannot  but  promise  herself  the  continued  patronage  of 
the  evening  of  that  life,  which  divme  Providence  has 
so  eminently  distinguished. 

May  the  same  indulgent  Providence  yet  continue 
your  protracted  life,  enriched  and  crowned  with  the 
best  of  blessings,  to  nurse  and  cherish  this  favorite 
child  of  your  youth ;  that  the  future  sons  of  science  in 
this  western  world  may  have  additional  reason  to  re- 
member the  name  of  Frankun  with  gratitude  and 
pleasure. 

Signed,  in  the  name  and  by  order  of  the  Faculty,  by 

JoHx  EwiNG,  Provost. 

Philadelphia,  September  IQthj  1785. 

DR.  franklin's   answer. 

I  am  greatly  obliged,  Gendemen,  by  your  kind  con- 
gratulations on  my  safe  arrival 

It  gives  me  extreme  pleasure  to  find,  that  seminanes 
of  learning  are  increasmg  in  America,  and  particularly 
that  the  University  over  which  you  preside,  contmues 
to  flourish.    My  best  wishes  will  always  attend  it. 

The  instruction  of  youth  is  one  of  those  employ- 
ments, which  to  the  public  are  most  useful ;  it  ought, 
therefore,  to  be  esteemed  among  the  most  honorable. 
Its  successful  exercise  does  not,  however,  always  meet 
with  the  reward  it  merits,  except  in  the  satisfaction  of 
having  contributed  to  the  formmg  of  virtuous  and  able 
men  for  the  service  of  their  country. 


PROPOSALS   FOR  CONSIDERATION 

IN  THE  CONVENTION  FOR  FORMING  THE  CONSTITUTION 
OF  THE  UNITED  STATES. 

Juno  26^  1787. 

That  the  legislatures  of  the  sev^^  States  shall 
choose  and  send  an  equal  number  of  delegates,  uamely, 
,who  are  to  compose  the  second  branch  of 
the  general  legislature. 

That,  in  all  cases  or  questicms  wherein*  the  -sove- 
reignties of  the  mdividual  States  may  be  aflTected,  or 
whereby  their  authority  over  their  own  citizens  may 
be  diminished,  or  the  authority  of  the  general  govern- 
ment within  the  several  States  augm^ited,  each  State 
shall  have  equal  sulBS^e. 

That,  in  the  appointment  of  all  civil  officers  of  the 
general  government^  in  the  election  of  whom  the  second 
branch  may,  by  the  Constitution,  have  part,  each  State 
shall  have  equal  suffice. 

That,  m  fixmg  the  salaries  of  such  officers,  in  all  al- 
lowances for  public  services,  and  generally  m  all  ap- 
proiMiations  and  dispositions  of  money,  to  be  drawn  out 
of  the  general  treasury,  and  in  all  laws  for  supplying 
the  treasury,  the  delegates  of  the  several  States  shall 
have  suffice  in  proportion  to  the  sums  their  respectioe 
States  had  actually  contributed  to  that  treasury  from 
their  taxes  or  mtemal  excises. 

That,  in  case  general  duties  should  be  laid  by  impost 
on  goods  imported,  a  liberal  estimation  shall  be  made 
of  the  amount  of  such  impost  paid  in  the  price  of  the 


PROPOSALS    IN   CONVENTION.  143 

commodities  by  those  States  that  import  but  little,  and 
a  proportionate  addition  shall  be  allowed  of  sufirage  to 
such  States,  and  an  equal  dhninution  of  the  suffrage  of 
the  States  importing. 

REMARKS. 

The  steady  course  of  public  measures  is  most  proba- 
bly to  be  expected  fix)m  a  number. 

A  smgle  person's  measures  may  be  good.  The 
successor  often  differs  in  opinion  of  those  measures, 
and  adopts  others;  often  is  ambitious  of  distinguish- 
mg  himself  by  opposing  them,  and  offering  new  pro- 
jects. One  is  peaceably  disposed;  another  may  be 
fond  of  war,  &c.  Hence  foreign  States  can  never 
have  that  confidence  in  the  treaties  or  fiiendship  of 
such  a  government,  as  in  that  which  is  conducted  by  a 
number. 

The  single  head  may  be  sick;  who  is  to  conduct  the 
public  affau^  m  that  case?  When  he  dies,  who  are  to 
conduct  till  a  new  election?  If  a  council,  why  not 
continue  themi  Shall  we  not  be  harassed  with  fac- 
tions for  the  election  of  successors;  and  become,  like 
Poland,  weak  from  our  dissensions  ? 

Consider  the  preseat  distracted  condition  of  Holland. 
They  had  at  first  a  Stadtholder,  the  Prince  of  Orange, 
a  man  of  undoubted  and  great  merit  They  found 
some  inconveniences,  however,  m  the  extent  of  powers 
annexed  to  that  office,  and  exercised  by  a  single  per- 
son. On  his  death,  they  resumed  and  divided  those 
powers  among  the  states  and  cities;  but  there  has  been 
a  constant  strug^e  smce  between  that  family  and  the 
nation.  In  the  last  oentnry,  the  then  Prince  of  Orange 
ftnmd  means  to  inflame  the  populace  against  their 
magistrates,  exdte  a  general  insurrection,  in  which  an 
excellent  minister,  Dewitt^  was  murdered,  all  the  old 
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magistrates  displaced,  and  the  Stadtholder  re-invested 
with  all  the  former  powers.  In  this  century,  the  father 
of  the  present  Stadtholder,  having  married  a  British 
princess,  did,  by  exciting  another  insurrection,  force 
from  the  nation  a  decree,  that  the  stadtholdership  should 
be  thenceforth  hereditary  in  his  family.  And  now  his 
son,  being  suspected  of  havmg  favored  England  in  the 
late  war,  and  thereby  lost  the  confidence  of  the  nation, 
is  forming  an  internal  faction  to  support  his  power,  and 
reinstate  his  favorite,  the  Duke  of  Brunswick ;  and  he 
holds  up  his  family  alliances  with  England  and  Prussia 
to  terrify  opposition.  It  was  this  conduct  of  the  Stadt- 
holder, which  induced  the  states  to  recur  to  the  protec- 
tion of  France,  and  put  their  troops  under  a  French, 
rather  than  the  Stadtholder's  German  general,  the  Duke 
of  Brunswick.  And  this  is  the  source  of  all  the  pres- 
ent disorders  in  HoUand,  which,  if  the  Stadtholder 
has  abilities  equal  to  his  inclinations,  will  probably,  after 
a  ruinous  and  bloody  civil  war,  end  in  establishing  an 
hereditary  monarchy  in  his  family. 


SPEECH   IN   THE   CONVENTION; 
ON  THE  SUBJECT  OF  SALABIE& 

Sir, 
It  is  with  reluctance  that  I  rise  to  express  a  disap- 
probation of  any  one  article  of  the  plan,  for  which  we 
are  so  much  obliged  to  the  honorable  gentleman  who 
laid  it  before  us.  From  its  first  readmg,  I  have  borne 
a  good  will  to  it,  and,  in  general,  wbhed  it  success.  In 
this  particular  of  salaries  to  the  executive  branch,  I  hap- 
pen to  differ ;  and,  as  my  opinion  may  appear  new  and 
chimerical,  it  is  only  from  a  persuasion  that  it  is  rights 
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and  fix>m  a  sense  of  duty,  that  I  hazard  it.  The  com- 
mittee will  judge  of  my  reasons  when  they  have  heard 
them,  and  their  judgment  may  possibly  change  mme. 
I  think  I  see  inconveniences  in  the  appointment  of 
salaries ;  I  see  none  in  refusing  them,  but,  on  the  con* 
trary,  great  advantages. 

Sir,  there  are  two  passions  which  have  a  powerful 
influence  in  the  affairs  of  men.  These  are  ambition 
and  avarice  ;  the  love  of  power  and  the  love  of  money. 
Separately,  each  of  these  has  great  force  in  prompting 
men  to  action;  but,  when  united  in  view  of, the  same 
object,  they  have  in  many  minds  the  most  violent  ef- 
fects. Place  before  the  eyes  of  such  men  a  post  of 
hcMT^  that  shall  at  the  same  time  be  a  place  of  profit^ 
and  •  they  will  move  heaven  and  earth  to  obtsdn  it 
The  vast  number  of  such  places  it  is,  that  renders  the 
British  government  so  tempestuous.  The  struggles  for 
them  are  the  true  source  of  all  those  factions  which  are 
perpetually  dividing  the  nation,  distracting  its  councils, 
hurrying  it  sometimes  mto  fruitless  and  mischievous 
wars,  and  often  compelling  a  submission  to  dishonora- 
ble terms  of  peace. 

And  of  what  kind  are  the  men  that  will  strive  for  this 
profitable  preeminence,  through  all  the  bustle  of  cabal, 
the  heat  of  contention,  the  mfinite  mutual  abuse  of  par- 
ties, tearing  to  pieces  the  best  rf  characters  1  It  wili 
not  be  the  wise  and  moderate,  the  lovers  of  peace 
and  good  order,  the  men  fittest  for  the  trust.  It  will 
be  &e  bold  and  the  violent,  the  men  of  strong  pas- 
sions and  indefatigable  activity  in  their  selfish  pursuits. 
These  will  thrust  themselves  into  your  government,  and 
be  your  rulers.  And  these,  too,  will  be  mistaken  in 
the  expected  happmess  of  their  situation ;  for  thw 
vanquished  competitors,  of  the  same  spirit,  and  fiY>m 
the  same  motives,  will  perpetually  be  endeavouring  to 
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distress  their  administration,  thwart  their  measures,  and 
render  them  odious  to  the  people. 

Besides  these  evils,  Sir,  though  we  may  set  out  in 
the  beginning  with  moderate  salaries,  we  shall  find,  that 
such  will  not  be  of  long  continuance.  Reasons  will 
never  be  wanting  for  proposed  augmentations;  and 
there  will  always  be  a  party  for  giving  more  to  the 
rulers,  that  the  rulers  may  be  able  m  return  to  give  Mj 
more  to  them.  Hence,  as  all  history  informs  us,  there 
has  been  in  every  state  and  kingdom  a  constant  kind  of 
warfare  between  the  governing  and  the  governed ;  the 
one  strivmg  to  obtain  more  for  its  support,  and  the  other 
to  pay  less.  And  this  has  alone  occasioned  great  con- 
vulsions, actual  civil  wars,  ending  either  in  dethroning 
of  the  princes  or  enslaving  of  the  people.  Generally, 
indeed,  the  ruling  power  carries  its  point,  and  we  see 
the  revenues  of  princes  constantly  increasing,  and  we 
see  that  they  are  never  satisfied,  but  always  in  want 
of  more.  The  more  the  people  are  discontented  with 
the  oppression  of  taxes,  &e  greater  need  the  prince 
has  of  money  to  distribute  among  his  partisans,  and 
pay  the  troops  that  are  to  suppress  all  resistance,  and 
enable  him  to  plunder  at  pleasure.  There  is  scarce  a 
king  in  a  hundred,  who  would  not,  if  he  could,  follow 
the  example  of  Pharaoh, — get  first  all  the  people's 
money,  then  all  their  lands,  and  then  make  them  and 
their  children  servants  for  ever.  It  wiU  be  said,  that  we 
do  not  propose  to  establish  kmgs.  I  know  it  But 
there  is  a  natural  inclination  in  mankind  to  kingly  gov- 
ernment. It  sometimes  relieves  them  fix>m  aristocratic 
domination.  They  had  rather  have  one  tyrant  than 
five  hundred.  It  gives  more  of  the  appearance  of 
equality  among  citizens ;  and  that  they  like.  I  am  ap- 
prehensive, therefore, — perhaps  too  apprehensive,— 
that  the  government  of  these  States  may  in  future  times 
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end  in  a  monarchy.  But  this  catastrophe/  I  think,  may 
be  long  delayed,  if  m  our  proposed  system  we  do  not 
sow  the  seeds  of  contention,  faction,  and  tumult,  by 
making  our  posts  of  honor  places  of  profit  If  we  do, 
I  fear,  that,  though  we  employ  at  first  a  number  and  not 
a  single  person,  the  number  will  in  time  be  set  aside; 
it  will  only  nourish  the  foetus  of  a  king  (as  the  honora- 
ble gendeman  from  Virginia  very  apfly  expressed  it), 
and  a  kmg  will  the  sooner  be  set  over  us. 

It  may  be  imagined  by  some,  that  this  is  an  Utopian 
idea,  and  that  we  can  never  find  men  to  serve  us  in 
the  executive  department,  without  paymg  them  well  for 
their  services.  I  conceive  this  to  be  a  mistake.  Some 
existing  facts  present  themselves  to  me,  which  incline 
me  to  a  contrary  opinion.  The  high  sheriff  of  a  county 
in  England  is  an  honorable  office,  but  it  is  not  a  profita- 
ble one.  It  is  rather  expensive,  and  therefore  not 
sought  for.  But  yet  it  is  executed,  and  well  executed, 
and  usually  by  some  of  the  principal  gentiemen  of  the 
coimty.  In  France,  the  office  of  counsellor,  or  member 
of  their  judidary  parliaments,  is  more  honorable.  It  is 
therefore  purchased  at  a  high  price ;  there  are  indeed 
fees  on  the  law  proceedmgs,  which  are  divided  among 
them,  but  these  fees  do  not  amoimt  to  more  than  three 
per  cent  on  the  sum  paid  for  the  place.  Therefore,  as 
legal  interest  is  there  at  five  per  cent,  they  in  fact  pay 
two  per  cent  for  bebg  allowed  to  do  the  judiciary 
business  of  the  nation,  which  is  at  the  same  time  entirely 
exempt  fi*om  the  burthen  of  paying  them  any  salaries 
for  their  services.  I  do  not,  however,  mean  to  recom- 
mend this  as  an  eligible  mode  for  our  judiciary  de- 
partment I  only  bring  the  instance  to  show,  that  the 
pleasure  of  doing  good  and  serving  their  country,  and 
the  respect  such  conduct  entities  them  to,  are  sufficient 
motives  with  some  mmds,  to  give  up  a  great  portion  of 


143  FRANKLIN'S  WRITINGS. 

their  time  to  the  public,  without  the  mean  inducement 
of  pecuniary  satisfaction. 

Another  instance  is  that  of  a  respectable  society, 
who  have  made  the  experiment,  and  practised  it  with 
success,  now  more  than  a  hundred  years.  I  mean  the 
Quakers.  It  is  an  established  rule  with  them  that  they 
are  not  to  go  to  law,  but  m  their  controversies  they 
must  apply  to  their  monthly,  quarteriy,  and  yearly 
meetings.  Committees  of  these  sit  widi  patience  to 
hear  the  parties,  and  spend  much  time  in  composmg 
their  differences.  In  doing  this,  they  are  supported  by 
a  sense  of  duty,  and  the  respect  paid  to  usefulness.  It 
is  honorable  to  be  so  emj^oyed,  but  it  was  never  made 
profitable  by  salaries,  fees,  or  perquisites.  And  indeed, 
m  all  cases  of  public  service,  the  less  the  profit  the 
greater  the  honor. 

To  bring  the  matter  nearer  home,  have  we  not  seen 
the  greatest  and  most  important  of  our  offices,  that  of 
general  of  our  armies,  executed  for  eight  years  together, 
without  the  smallest  salary,  by  a  patriot  whom  I  will  not 
now  offend  by  any  other  praise ;  and  this,  through  fa- 
tigues and  distresses,  in  common  with  the  other  brave 
men,  his  military  fiiends  and  companions,  and  the  con- 
stant anxieties  peculiar  to  his  station  1  And  shall  we 
doubt  findmg  three  or  four  men  m  all  the  United  States, 
with  public  spirit  enough  to  bear  sitting  in  peaceful 
councO,  for  perhaps  an  equal  term,  merely  to  preside 
over  our  civil  concerns,  and  see  that  our  laws  are  duly 
executed  1  Sir,  I  have  a  better  opinion  of  our  country. 
I  thmk  we  shaH  never  be  without  a  sufficient  number 
of  wise  and  good  men  to  undertake,  and  execute  well 
and  faithfidy,  the  office  in  question. 

Sir,  the  savmg  of  the  salaries,  that  may  at  first  be 
proposed,  is  not  an  object  with  me.  The  subsequent 
mischiefis  of  prq)osmg  them  are  what  I  apprehend 
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And  therefore  it  is  that  I  move  the  amendment  If  it 
is  not  seconded  or  accepted,  I  must  be  contented  with 
the  satisfaction  of  having  delivered  my  opinion  frankly, 
and  done  my  duty. 


SPEECH  IN  A  COMMITTEE  OP  THE  CONVENTION; 

ON  THE  PROPORTION  OF  REPRESENTATION  AND  VOTES. 

Mr.  Chairmak, 

It  has  given  me  great  pleasure  to  observe,  that,  tiH 
this  point,  the  Proportion  of  Represerdation^  came  before 
us,  our  debates  w^«  carried  on  vrith  great  coobess 
and  temper.  If  any  thing  of  a  contrary  kind  has,  on 
this  occasion,  appeared,  I  hope  it  will  not  be  re- 
peated ;  fw  we  are  sent  hither  to  consult^  not  to  con-* 
tendy  with  each  other;  and  declarations  of  a  fixed 
opinion,  and  of  determined  resolutions  never  to  change 
it,  neither  enlighten  nor  convince  us.  Positiveness  and 
warmth  on  one  side  naturally  beget  their  like  on  the 
other;  and  tend  to  create  and  augment  discord  and 
division  in  a  great  ccmcem,  wherein  harmony  and  union 
are  extremely  necessary,  to  give  weight  to  our  coun- 
sels, and  render  them  effectual  in  promoting  and  se- 
curing the  common  good. 

I  must  own,  that  I  was  originally  of  opinion,  it 
would  be  better  if  every  member  of  Congress,  or  our 
national  coimcil,  were  to  consider  himself  rather  as  a 
representative  of  the  whole,  than  as  an  agent  for  the 
interests  of  a  particular  State ;  in  which  case  the  pro- 
p(»1ion  of  members  for  each  State  would  be  of  less 
consequence,  and  it  would  not  be  very  material  whether 
they  voted  by  States  or  individually.    But  as  I  find 
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this  is  not  to  be  expected,  I  now  think  the  number 
of  representatives  should  bear  some  proportion  to  the 
number  of  the  represented,  and  that  the  decisions 
should  be  by  the  majority  of  members,  not  by  the 
majority  of  States.  This  is  objected  to,  from  an  ap- 
prehension that  the  greater  States  would  then  swallow 
up  the  smaller.  I  do  not  at  present  clearly  see  what 
advantage  the  greater  States  could  propose  to  them- 
selves by  swaHowing  the  smaller,  and  therefore  do 
not  apprehend  they  would  attempt  it  I  recollect,  that 
in  the  beginning  of  this  century,  when  the  union  was 
proposed  of  the  two  kmgdoms,  England  and  Scotland, 
the  Scotch  patriots  were  fuU  of  fears,  that,  unless  they 
had  an  equal  number  of  representatives  in  Parliament, 
they  should  be  ruined  by  the  superiority  of  the  Eng- 
lish. They  finally  agreed,  however,  that  the  different 
proportions  of  importance  in  the  union  of  the  two 
nations  should  be  attended  to;  whereby  they  were 
to  have  only  forty  members  in  the  House  of  Com- 
mons, and  only  sixteen  of  their  peers  were  to  sit  in 
the  House  of  Lords ;  a  very  great  inferiority  of  num- 
bers. And  yet,  to  this  day,  I  do  not  recollect  that 
any  thing  has  been  done  in  the  Parliament  of  Great 
Britain  to  the  prejudice  of  Scotland;  and  whoever 
looks  over  the  lists  of  public  officers,  civil  and  military, 
of  that  nation,  will  find,  I  believe,  that  the  North 
Britons  enjoy  at  least  their  full  proportion  of  emolu- 
ment 

But,  Sir,  in  the  present  mode  of  voting  by  States, 
it  is  equally  m  the  power  of  the  lesser  States  to  swal- 
low up  the  greater;  and  this  is  mathematically  de- 
monstrable. Suppose,  for  example,  that  seven  small- 
«  States  had  each  three  members  in  the  House, 
and  the  six  larger  t3  have,  one  with  another,  six 
members;  and  that,  upon  a  question,  two   members 
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of  each  smaller  State  should  be   in   the  affirmative, 
and  one  in  the  negative ;  they  will  make 

Affirmatives,  14      Negatives    7 

And  that  all  the  large  States 
should  be  unanimously  in  the 
negative ;  they  would  make  Negatives  36 

In  all    43 
It  is  then  apparent,  that  the  14  carry  the  question 
against  the  43,  and  the  minority  overpowers  the  ma- 
jority, contrary  to  the  common  practice  of  assemblies 
in  all  countries  and  ages. 

The  greater  States,  Sir,  are  naturally  as  unwilling 
to  have  their  property  left  in  the  disposition  of  the 
smaller,  as  the  smaller  are  to  leave  theirs  in  the  dis- 
position of  the  greater.  An  honorable  gentleman  has, 
to  avoid  this  difficulty,  hinted  a  proposition  of  equal- 
izing the  States.  It  appears  to  me  an  equitable  one ; 
and  I  should,  for  my  own  part,  not  be  against  such 
a  measure,  if  it  might  be  found  practicable.  For- 
merly, indeed,  when  almost  every  provmce  had  a  dif- 
ferent constitution,  some  with  greater,  others  with 
fewer  privileges,  it  was  of  importance  to  the  border- 
ers, when  their  boundaries  were  contested,  wheth«v 
by  running  the  division  lines,  they  were  placed  on  one 
side  or  the  other.  At  present,  when  such  differences 
are  done  away,  it  is  less  material  The  interest  of  a 
State  is  made  up  of  the  interests  of  its  individual 
members.  If  they  are  not  injured,  the  State  is  not 
mjured.  Small  States  are  more  easily,  well,  and  hap- 
pily governed,  than  large  ones.  If,  therefore,  in  such 
an  equal  division,  it  shDuld  be  found  necessary  to 
diminish  Pennsylvania,  I  should  not  be  averse  to  the 
giving  a  part  of  it  to  New  Jersey,  and  another  to 
Delaware ;  but,  as  there  would  probably  be  considers- 
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ble  difficulties  in  adjusting  such  a  division ;  and,  how- 
ever equally  made  at  first,  it  would  be  continually 
varying  by  the  augmentation  of  inhabitants  in  some 
States,  and  their  more  fixed  proportion  in  others,  and 
thence  fi^quent  occasion  for  new  divisions ;  I  beg  leave 
to  propose  for  the  consideration  of  the  committee 
another  mode,  which  appears  to  me  to  be  as  equita- 
ble, more  easily  carried  into  practice,  and  more  per- 
manent in  its  nature. 

Let  the  weakest  State  say  what  proportion  of  mon- 
ey or  force  it  is  able  and  willing  to  furnish  for  the 
general  purposes  of  the  Union. 

Let  all  the  others  oblige  themselves  to  furnish  each 
an  equal  proportion. 

The  whole  of  these  jomt  supplies  to  be  absolutely 
in  the  disposition  of  Congress. 

The  Congress  in  this  case  to  be  composed  of  an 
equal  number  of  delegates  fi^m  each  State ; 

And  their  decisions  to  be  by  the  majority  of  indi- 
vidual members  votmg. 

If  these  joint  and  equal  supplies  should,  on  par- 
ticular occasions,  not  be  sufficient,  let  Congress  make 
requisitions  on  the  richer  and  more  powerful  States 
for  further  aids,  to  be  voluntarily  afforded ;  so  leaving 
each  State  the  right  of  considering  the  necessity  and 
utility  of  the  aid  desired,  and  of  giving  more  or  less, 
as  it  should  be  found  proper. 

This  mode  is  not  new;  it  was  formeriy  practised 
with  success  by  the  British  government,  with  respect 
to  Ireland  and  the  Colonies.  We  sometimes  gave  even 
more  than  they  expected,  or  thought  just  to  accept; 
and  in  the  last  war,  carried  oa  while  we  were  united, 
th^y  gave  us  back  m  five  years  a  million  sterling. 
We  should  probably  have  continued  such  volunta- 
ry contributions,  whenever  the  occasions  appeared  to 


MOTION  FOR  PRAYERS.  153 

require  them  for  the  common  good  of  the  empire.  It 
lYas  not  till  they  chose  to  force  us,  and  to  deprive 
us  of  the  m^rit  and  pleasure  of  voluntary  contribu- 
tions, that  we  refused  and  resisted.  Those  contribu- 
tions, howev^,  were  to  be  disposed  of  at  the  pleas- 
ure of  a  government  in  which  we  had  no  represen- 
tative. I  am  therefore  persuaded,  that  they  will  not 
be  refused  to  one  in  which  the  representation  shall 
be  equal. 

My  learned  colleague  has  already  mentioned  that 
the  present  mode  of  voting  by  States,  was  submitted 
to  originally  by  Congress,  under  a  conviction  of  its 
impropriety,  inequality,  and  injustice.  This  appears  in 
the  words  of  their  resolution.  It  is  of  September  6th, 
1774.    The  words  are, 

^'Resolved,  That,  in  determining  questions  in  this 
Congress,  each  colcmy  or  province  shall  have  one  vote  j 
the  Congress  not  being  possessed  oi^  or  at  present 
able  to  procure,  materials  for  ascertaining  the  im* 
portance  of  each  colony." 


MOTION 

FOR  PRAYERS  IN  THE  CONVENTION. 

Mb.  Presipeitt, 
The  small  prepress  we  have  mad^  after  four  or  five 
weeks'  close  attendance  and  continual  reasonings  with 
each  other,  our  different  sentiments  on  almost  every 
question,  several  of  the  last  producmg  as  many  J\roes 
as  jiyes^  is,  methinks,  a  melancholy  proof  of  the  im- 
perfection of  the  human  understanding  We  mdeed 
seem  to  feel  our  own  want  of  political  wisdom,  since 
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we  have  been  ninnmg  all  about  in  search  of  it  We 
have  gone  back  to  ancient  history  for  models  of  gov- 
ernment, and  examined  the  different  forms  of  those 
republics,  which,  having  been  origmally  formed  with 
the  seeds  of  their  own  dissolution,  now  no  longer 
exist;  and  we  have  viewed  modem  states  all  round 
Europe,  but  find  none  of  their  constitutions  suitable 
to  our  circumstances. 

In  this  situation  of  this  assembly,  groping,  as  it  were, 
m  the  dark  to  find  political  truth,  and  scarce  able  to 
distinguish  it  when  presented  to  us,  how  has  it  hap- 
pened, Sir,  that  we  have  not  hitherto  once  thought 
of  humbly  applymg  to  the  Father  of  Lights  to  illu- 
minate our  understandings?  In  the  beginning  of  the 
contest  with  Britain,  when  we  were  sensible  of  dan- 
ger, we  had  daily  prayers  in  this  room  for  the  divine 
protection.  Our  prayers.  Sir,  were  heard; — and  they 
were  graciously  answered.  All  of  us,  who  were  en- 
gaged in  the  struggle,  must  have  observed  frequent 
instances  of  a  superintending  Providence  in  our  favor. 
To  that  kind  Providence  we  owe  this  happy  oppor- 
tunity of  consulting  in  peace  on  the  means  of  estab- 
lishing our  future  national  felicity.  And  have  we  now 
forgotten  that  powerful  Friend  1  or  do  we  imagine 
we  no  longer  need  its  assistance?  I  have  lived.  Sir, 
a  long  time;  and  the  longer  I  live,  the  more  convin- 
cing proofs  I  see  of  this  truth,  that  God  governs  in 
the  affairs  of  men.  And,  if  a  sparrow  cannot  fall  to 
the  ground  without  his  notice,  is  it  probable  that  an 
empire  can  rise  without  his  aid?  We  have  been  as- 
sured. Sir,  in  the  Sacred  Writings,  that  "except  the 
Lord  build  the  house,  they  labor  in  vam  that  build 
if  I  firmly  believe  this;  and  I  also  believe,  that, 
without  his  concurring  sdd,  we  shall  succeed  in  this 
political  buildmg  no  better  than  the  builders  of  Babel; 
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we  shall  be  divided  by  our  littie,  partial,  local  inter- 
ests, our  projects  will  be  confounded,  and  we  our- 
selves shall  become  a  reproach  and  a  by-word  down 
to  future  ages.  And,  what  is  worse,  mankind  may 
hereafter,  from  this  unfortunate  mstance,  despair  of 
establishing  government  by  human  wisdom,  and  leave 
it  to  chance,  war,  and  conquest 

I  therefore  beg  leave  to  move, 

That  henceforth  prayers,  imploring  the  assistance 
of  Heaven  and  its  blessing  on  our  deliberations,  be 
held  m  this  assembly  every  morning  before  we  pro- 
ceed to  business;  and  that  one  or  more  of  the  cler- 
gy of  this  city  be  requested  to  oflSiciate  in  that  service.* 


SPEECH   IN    THE    CONVENTION, 
at  the  conclusion  ofrts  deliberations. 

Mil  President, 
I  confess,  that  I  do  not  entirely  approve  of  this 
Constitution  at  present;  but.  Sir,  I  am  not  sure  I 
shall  never  approve  it;  for,  having  lived  long,  I  have 
experienced  many  instances  of  bemg  obliged,  by  bet- 
.  ter  mformation  or  fuller  consideration,  to  change  opin- 
ions even  on  unportant  subjects,  which  I  once  thought 
right,  but  found  to  be  otherwise.  It  is  therefore  that^ 
the  older  I  grow,  the  more  apt  I  am  to  doubt  my 
own  judgment  of  others.  Most  men,  indeed,  as  well 
as  most  sects  jn  religion,  think  themselves  in  posses- 
sbn  of  all  truth,  and  that  wherever  others  differ  from 
them,  it  is  so  far  error*    Steele,  a  Protestant,  m  a  ded- 

*  JVbte  by  Dr.  JFVonJUtn. — ^  The  conventioii,  except  tbree  or  four  per- 
SQII0,  thought  piayers  uimeceflsajy ! " 
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ication,  tells  the  Pope,  that  the  only  difference  be* 
tween  our  two  churches  in  their  opinions  of  the  cer- 
tainty of  their  doctrine,  is,  the  Romish  Church  is 
infallible^  and  the  Church  of  England  is  never  in 
the  u>rong.  But,  though  many  private  persons  think 
almost  as  highly  of  their  own  infallibility  as  of  that  oS 
their  sect,  few  express  it  so  naturally  as  a  certain 
French  lady,  who,  in  a  little  dispute  with  hw  sister, 
said,  "  But  I  meet  with  nobody  but  myself  that  is  o/- 
tmys  in  the  right"  ^Je  ne  trauve  que  nun  qui  cie 
toujovrs  raisonJ' 

In  these  sentiments.  Sir,  I  agree  to  this  Constitu- 
tion, with  all  its  faults,  —  if  they  are  such ;  because 
I  thmk  a  general  government  necessary  for  us,  and 
there  is  no  form  of  government  but  what  may  be  a 
blessing  to  the  people,  if  well  admmistered ;  and  I  be- 
lieve, further,  that  this  is  likely  to  be  well  administered 
for  a  course  of  years,  and  can  only  end  m  despotism, 
as  other  forms  have  done  before  it,  when  the  people 
shall  become  so  corrupted  as  to  need  despotic  gov- 
ernment, being  incapable  of  any  other.  I  doubt,  too, 
whether  any  other  convention  we  can  obtain,  may  be 
able  to  make  a  better  constitution  ;  for,  when  you 
assemble  a  number  of  men,  to  have  the  advantage  of 
their  joint  wisdom,  you  mevitably  assemble  with  those 
men  all  their  prejudices,  their  passions,  their  errors  of 
opinion,  their  local  interests,  and  their  selfish  views. 
From  such  an  assembly  can  a  perfect  production  be 
expected  1  It  therefore  astonishes  me,  Sir,  to  find 
this  system  approaching  so  near  to  perfection  as  it 
does;  and  I  thmk  it  wiH  astonish  our.  enemies,  who 
are  waiting  with  confidence  to  hear,  that  our  counsels 
are  confounded  like  those  of  the  builders  of  Babel, 
and  that  our  States  are  on  the  pomt  of  separation, 
only  to  meet  hereafter  for  the  purpose  of  cutting  one 
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another's  throats.  Thus  I  consent,  Sir,  to  this  Con- 
stitution, because  I  expect  no  better,  and  because  I 
am  not  sure  that  it  is  not  the  best.  The  opinions  I 
have  had  of  its  errors  I  sacrifice  to  the  public  good. 
I  have  never  whispered  a '  syllable  of  them  abroad. 
Withm  jthese  walls  they  were  bom,  and  here  they 
shall  die.  If  every  one  of  us,  in  returning  to  our  con- 
stituents, were  to  report  the  objections  he  has  had  to 
it,  and  endeavour  to  gain  partisans  in  support  of  them, 
we  might  prevent  its  being  generally  received,  and 
thereby  lose  all  the  salutary  effects  and  great  advan- 
tages resulting  naturally  in  our  favor  among  foreign 
naticms,  'as  well  as  among  ourselves,  from  our  real  or 
s^parent  unanimity.  Much  of  the  strength  and  effi- 
ciency of  any  government,  m  procuring  and  securing 
happiness  to  the  people,  depends  on  opinion,  on  the 
general  ofinion  of  the  goodness  of  that  government, 
as  well  as  of  the  wisdom  and  integrity  of  its  gover- 
nors. I  hope,  therefore,  for  our  own  sakes,  as  a  part 
of  the  people,  and  for  the  sake  of  our  posterity,  that 
we  shall  act  heartily  and  unanimously  in  recommend- 
ing this  Constitution,  wherever  our  influence  may  ex- 
tend, and  turn  our  future  thoughts  and  endeavours  to 
the  means  of  having  it  well  administered. 

On  the  whole,  Sir,  I  cannot  help  expressmg  a  wish, 
that  every  member  of  the  convention  who  may  still 
have  objecticms  to  it,  would  with  me  on  this  occasion 
doubt  a  litde  of  his  own  infallibility,  and,  to  make 
manifest  our  v$umimty,  put  his  name  to  this  instrument 

[Then  the  motion  was  made  for  adding  the  last  for- 
mula, viz.  **  Done  m  convention  by  the  unanimous 
consent,^  &a;  which  was  agreed  to  and  added  ac* 
cordingly.] 
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A  COMPARISON 

OF  THE 

CONDUCT  OP  THE  ANCIENT  JEWS  AND  OP  THE  ANTI- 
FEDERALISTS  IN  THE  UNITED  STATES  OP  AMERICA* 

A  ZEALOUS  advocate  for  the  proposed  Federal  Con- 
stitution, in  a  certain  public  assembly,  said,  that  "the 
repugnance  of  a  great  part  of  mankind  to  good  govern- 
ment was  such,  that  he  believed,  that,  if  an  angel  from 
Heaven  was  to  bring  down  a  constitution  formed  there 
for  our  use,  it  would  nevertheless  meet  with  violent  op- 
position." He  was  reproved  for  the  supposed  extrav- 
agance of  the  sentiment;  and  he  did  not  justify  it 
Probably  it  might  not  have  immediately  occurred  to  him, 
that  the  experiment  had  been  tried,  and  that  the  event 
was  recorded  in  the  most  faithful  of  all  histories,  the 
Holy  Bible ;  otherwise  he  might,  as  it  seems  to  me, 
have  supported  his  opinion  by  that  unexceptionable 
authority. 

The  Supreme  Being  had  been  pleased  to  nourish  up 
a  sbgle  family,  by  continued  acts  of  his  attentive  prov- 
idence, till  it  became  a  great  people ;  and,  having  res- 
cued them  from  bondage  by  many  miracles,  performed 
by  his  servant  Moses,  he  personally  delivered  to  that 
chosen  servant,  in  presence  of  the  whole  nation,  a  con- 
stitution and  code  of  laws  for  their  observance ;  accom- 
panied and  sanctioned  with  promises  of  great  rewards^ 
and  threats  of  severe  punishments,  as  the  consequence 
of  their  obedience  or  disobedience. 

This  constitution,  though  the  Deity  himself  was  to  be 
at  its  head  (and  it  is  therefore  called  by  political  writers 
a  Theocracy),  could  not  be  carried  into  execution  but 
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by  the  means  of  his  ministers;  Aaron  and  his  sons 
were  therefore  commissioned  to  be,  with  Moses,  the 
first  established  ministry  of  the  new  government 

One  would  have  thought,  that  the  appointment  of 
men,  who  had  distmguished  themselves  in  procuring 
the  liberty  of  their  nation,  and  had  hazarded  their  lives 
in  openly  opposing  the  will  of  a  powerful  monarch,  who 
would  have  retained  that  nation  in  slavery,  might  have 
been  an  appointment  acceptable  to  a  grateful  people ; 
and  that  a  constitution  framed  for  them  by  the  Deity 
himself  might,  on  that  account,  have  been  secure  of  a 
universal  welcome  reception.  Yet  there  were  in  every 
one  of  the  thirteen  tribes  some  discontented,  restless 
spirits,  who  were  continually  excitmg  them  to  reject 
the  proposed  new  government,  and  this  from  various 
motives.        ^ 

Many  still  retained  an  affection  for  Egypt,  the  land 
of  their  nativity ;  and  these,  whenever  they  felt  any  in- 
convenience or  hardship,  though  the  natural  and  una- 
voidable effect  of  their  change  of  their  situation,  ex- 
daimed  agsunst  their  leaders  as  the  authors  of  their 
trouble;  and  were  not  only  for  returning  into  Egypt, 
but  for  stoning  their  deliverers.*  Those  mclmed  to 
idolatry  were  displeased  that  their  golden  calf  was  de- 
stroyed. Many  of  the  chiefs  thought  the  new  consti- 
tution might  be  injurious  to  their  particular  interests, 
that  the  profitable  places  would  be  engrossed  by  the 
families  and  friends  of  Moses  and  Aaron^  and  others 
equally  well-bom  excluded.!  In  Josephus  and  the 
Talmud,  we  learn  some  particulars,  not  so  fully  narrated 

*  Nnmbers,  ch.  zhr. 

t  Nambers,  ch.  xvL  verse  3.  ^  And  they  grathered  themselves  together 
against  Moses  and  Aaron^  and  said  unto  them,  <  Ye  take  too  much  upon 
yon,  seeing  all  the  congregation  are  holy,  every  one  of  them ;  wherefore, 
then,  lift  ye  up  yourselves  above  the  congregation  ?'" 
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m  the  Scripture.  We  are  there  tdd,  "  That  Corah  was 
ambitious  of  the  priesthood,  and  offended  that  it  was 
conferred  on  Aaron ;  and  this,  as  he  said,  by  the  au- 
thority of  Moses  only,  wUhout  the  consent  of  ihe  people. 
He  accused  Moses  of  baying,  by  various  artifices,  frau- 
dulently obtamed  the  gOTemment,  and  deprived  the 
people  of  their  liberties ;  and  of  conspiring  with  Aaron 
to  perpetuate  the  tyranny  in  their  &mily.  Thus,  though 
Corah's  real  motive  was  the  supplanting  c^  Aaron,  be 
persuaded  the  people  that  be  meant  only  the  public 
good ;  and  they,  moved  by  his  insmuations,  began  to 
cry  out,  *Let  us  maintam  the  common  liberty  of  our 
respective  tribes;  we  have  freed  ourselves  from  the 
slavery  imposed  upon  us  by  the  Egyptians,  and  shall 
we  suffer  ourselves  to  be  made  slaves  by  Moses?  If 
we  must  have  a  master,  it  were  bettei^to  return  to 
Pharaoh,  who  at  least  fed  us  with  breaa  and  onions, 
than  to  serve  this  new  tyrant,  who  by  his  op^ations 
has  brought  us  mto  danger  of  famine.'  Then  they 
called  in  question  the  reality  of  his  cof^erence*mth 
God;  and  objected  to  the  privacy  of  their  meetings, 
and  the  preventing  any  of  the  people  from  being  pres* 
ent  at  the  colloquies,  or  even  approaching  the  place,  as 
grounds  of  great  suspicion.  They  accused  Moses  also 
of  peculatum  ;  as  embezzling  part  of  the  golden  spoons 
and  the  silver  chargers,  that  the  princes  had  offered  at 
the  dedication  of  the  altar,*  and  the  offerings  of  gold 
by  the  common  people,t  as  well  as  most  ci  the  poll- 
tax  ;  X  and  Aaron  they  accused  of  pocketing  much  of 
the  gold  of  which  he  pretended  to  have  made  a  moltea 
calf.  Besides  peculation,  they  charged  Moses  with 
ambition ;  to  gratify  which  passion  he  had,  they  said^ 

*  Numbers,  ch.  vii.  f  Exodus,  ch.  zxzv.  vene  33. 

X  Numbers,  ch.  ill,  and  Exodus,  ch.  zxx. 
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deceived  the  people,  by  promising  to  bring  them  to  a 
land  flowmg  with  milk  and  honey;  instead  of  doing 
which,  he  had  brought  them  frcm  such  a  land ;  and 
that  he  thought  light  of  all  this  mischief,  provided  he 
could  make  himself  an  absoMe  prince.*  That,  to  sup- 
port the  new  dignity  with  splendor  in  his  family,  the 
partial  pdl-tax  already  levied  and  given  to  Aaron  t  was 
to  be  followed  by  a  general  one,t  which  would  proba- 
bly be  augmented  from  time  to  time,  if  he  were  suffered 
to  go  on  promulgating  new  laws,  on  pretence  of  new 
occasional  revelations  of  the  divine  will,  tiB  theh*  whote 
fortunes  were  devoured  by  that  aristocracy." 

Moses  denied  the  charge  of  peculation ;  and  his  ac- 
cusers were  destitute  of  proofs  to  support  it ;  though 
facts f  if  real,  are  in  their  nature  capable  of  proof.  "I 
have  not,*'  said  he  (with  holy  confidence  in  the  pres- 
ence of  God),  "  I  have  not  taken  from  this  people  the 
value  of  an  ass,  nor  done  them  any  other  injury.'*  But 
his  enemies  had  made  the  charge,  and  with  some  suc- 
cess among  the  populace ;  for  no  kind  of  accusation  is 
so  readily  made,  or  easily  believed,  by  knaves,  as  the 
accusation  of  knavery. 

In  fine,  no  less  than  two  hundred  and  fifty  of  the 
principal  men,  **  famous  in  the  congregation,  men  of  re- 
nown," §  headmg  and  exciting  the  mob,  worked  fhem 
up  to  such  a  pitch  of  phrensy,  that  they  called  out, 
**  Stone  them,  stone  them,  and  thereby  secure  our 
liberties;  and  let  us  choose  other  capteins,  that  may 
lead  us  back  into  Egypt,  in  case  we  do  not  succeed  in 
reducing  the  CanaanitesI" 

*  Numbm,  ch.  xvL  verse  13.  ''Is  it  a  small  thing  that  thou  haat 
bron^t  OS  up  out  of  a  land  that  floweth  with  milk  and  honey,  to  kiH 
US  in  the  wilderness,  except  thou  make  thyself  altogether  a  prince  over 
us?" 

t  Numbers,  ch.  iiL         }  Exodus,  ch.  xxx  §  Numbers,  ch.  xvL 
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Od  the  whole,  it  appears,  that  the  Israelites  were  a 
people  jealous  of  their  newly-acquired  liberty,  which 
jealousy  was  m  itself  no  fault ;  but,  when  they  suffered 
it  to  be  worked  upon  by  artful  men,  pretending  public 
good,  with  nothing  really  m  view  but  private  mterest, 
they  were  led  to  oppose  the  establishment  of  the  new 
constitution,  whereby  they  brought  upon  themselves 
much  mconvenience  and  misfortune.  It  furthei  ap- 
pears, from  the  same  inestimable  history,  that,  when 
after  many  ages  that  constitution  was  become  old  and 
much  abused,  and  an  amendment  of  it  was  proposed, 
the  populace,  as  they  had  accused  Moses  of  the  ambi- 
tion of  making  himself  a  prince,  and  cried  out,  ''Stone 
him,  stone  him ; "  so,  excited  by  their  high  priests  and 
scribes,  they  exclaimed  agamst  the  Messiah,  that  he 
aimed  at  becoming  the  King  of  the  Jews,  and  cried, 
"  Crucify  him,  crucify  him."  From  all  which  we  may 
gather,  that  popular  opposition  to  a  public  measure  is 
no  proof  of  its  impropriety,  even  though  the  opposition 
be  excited  and  headed  by  men  of  distmction. 

To  conclude,  I  beg  I  may  not  be  understood  to  mfer, 
that  our  General  Convention  was  divinely  inspired, 
when  it  formed  the  new  federal  constitution,  merely 
because  that  constitution  has  been  unreasonably  and 
vehemently  opposed ;  yet  I  must  own  I  have  so  much 
faith  in  the  general  government  of  the  world  by  Provi- 
dence, that  I  can  hardly  conceive  a  transaction  of  such 
momentous  in^portance  to  the  welfare  of  millions  now 
existing,  and  to  exist  m  the  posterity  of  a  great  nation, 
should  be  suffered  to  pass  without  being  m  some  de- 
gree influenced,  guided,  and  governed  by  that  omnipo- 
tent, omnipresent,  and  beneficent  Ruler,  in  whom  all 
mferior  spirits  live,  and  move,  and  have  their  being. 

B.  F. 


QUERIES  AND  REMARKS 

RESPECTING  ALTERATIONS  IN  THE  CONSTITUTION 
OF  PENNSYLVANIA. 


The  first  Constitution  of  Pennsylvania  was  adopted  in  1776, 
Dr.  Franklin  was  a  principal  agent  in  forming  it.  The  following 
QuERiBs  AND  REMARKS  Were  Written  in  reply  to  a  paper^  enti- 
tled ''Hints  for  the  Members  of  Conventions^*  which  was  pub- 
lished in  the  Federal  Gazette,  November  3d,  1789. — Editor. 


L    OF  THE   EXECUTIVE   BRANCH. 

"  Y<mr  executive  should  consist  of  a  single  person.^ 

On  this  I  would  ask,  Is  he  to  have  no  council? 
How  is  he  to  be  informed  of  the  state  and  circum- 
stances of  the  different  counties,  their  wants,  their 
abilities,  their  dispositions,  and  the  characters  of  the 
principal  people,  respecting  their  integrity,  capacities, 
and  qualifications  for  offices?  Does  not  the  present 
construction  of  our  executive  provide  well  for  these 
particulars?  And,  diuing  the  number  of  years  it  has 
existed,  have  its  errors  or  failures  in  answering  the 
end  of  its  appomtment  been  more  or  greater  than 
might  have  been  expected  fix)m  a  single  person? 

^  But  an  individual  is  more  easily  fjoatched  and  con^ 
trotted  than  any  greater  number/* 

On  this  I  would  ask,  Who  is  to  watch  and  control 
him?  and  by  what  means  is  he  to  be  controlled?    Will 
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not  those  means,  whatever  they  are,  and  in  whatever 
body  vested,  be  subject  to  the  same  mconveniences 
of  expense,  delay,  obstruction  of  good  intentions,  &c^ 
which  are  objected  to  the  present  executive? 

II.   THE   BtTRATIOir   OF   THE   APPOmTMENT. 

."  This  should  be  governed  by  the  foUowing  princi- 
pleSy  the  independence  of  the  magistrate^  and  the  sta- 
bility of  his  administration;  neither  of  which  can  be 
secured  but  by  putting  both  beyond  the  reach  of  every 
annual  gust  of  folly  and  offactionJ^ 

Oh  this  it  may  be  asked,  ought  it  not  also  to  be 
put  beyond  the  reach  of  every  triennial,  quinquennial, 
or  septennial  gust  of  folly  and  faction,  and,  m  short, 
beyond  the  reach  of  folly  and  of  faction  at  any  period 
whatever?  Does  not  this  reasonmg  aim  at  establish- 
ing a  monarchy  at  least  for  life,  like  that  of  Poland  ? 
or  to  prevent  the  inconveniences  such  as  that  king- 
dom is  subject  to  m  a  new  election  on  every  decease? 
Are  the  freemen  of  Pennsylvania  convinced,  from  a 
view  of  the  history  of  such  governments,  that  it  will 
be  for  their  advantage  to  submit  themselves  to  a  gov- 
ernment of  such  construction? 

ni.    01^   THE    LEGISLATIVE   BRANCH. 

"jf  plwral  legislature  is  as  necessary  to  good  gov- 
ernment as  a  single  executive.  H  is  not  enough  that 
your  legislature  should  be  numerous ;  it  should  also  be 
divided.  Mmbers  alone  are  not  a  sufficient  barrier 
against  the  impulses  of  passion,  the  combination  of  in- 
terestf  the  intrigues  of  faction,  the  haste  of  folly,  or  the 
^fririt  of  encroachment.  One  cRvision  should  watch  over 
and  control  the  other,  sfupply  its  wards,  correct  its 
Vunders,  and  cross  its  designs,  should  they  be  crvnmd 
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or  erroneous.  Wisdtm  is  the  specific  quality  of  the 
kgislatnrey  grows  out  of  the  mmber  of  the  hody^  and 
is  made  up  of  the  portions  of  sense  and  knowledge 
which  each  mmher  brings  to  it.^ 

On  this  it  may  be  asked,  May  not  the  wisdom 
brought  to  the  legislature  by  each  member  be  as  ef- 
fectual a  bander  against  the  impulses  of  passion,  &lc^ 
when  the  members  are  united  m  one  body,  as  when 
they  are  divided  ?  If  one  part  of  the  legislature  may 
control  the  operations  of  the  other,  may  not  the  im* 
pulses  of  passion,  the  combinations  of  interest,  the  in- 
trigues of  faction,  the  haste  of  foUy,  or  the  spirit  of 
encroachment  in  one  of  those  bodies  obstruct  the  good 
pro])osed  by  the  other,  and  frustrate  its  advantages  to 
the  public  ?  Have  we  not  experienced  in  this  Stat^ 
when  a  province  under  the  government  of  the  proprie- 
tors, the  mischiefs  of  a  second  branch  existing  in  the 
proprietary  family,  countenanced  and  aided  by  an  aris- 
tocratic council?  How  many  delays  and  what  great 
expenses  were  occasioned  in  carrymg  on  the  public 
business;  and  what  a  train  of  mischiefs,  even  to  the 
preventing  of  the  defence  of  the  province  during  sever- 
al years,  when  distressed  by  an  Indian  war,  by  the 
iniquitous  demand  that  the  proprietary  property  should 
be  exempt  fix>m  taxation !  The  veisdom  of  a  few  mem- 
bers in  one  single  legislative  body,  may  it  not  fre- 
quentiy  stifle  bad  motions  in  their  infancy,  and  so  pre- 
vent their  being  adopted?  whereas,  if  those  wise  men, 
in  case  of  a  double  legislature,  should  happen  to  be 
in  that  branch  wherem  the  motion  did  not  arise,  may 
it  not,  after  being  adopted  by  the  other,  occaaon  long 
disputes  and  contentions  between  the  two  bodies, 
eiqpensive  to  the  public,  obstructing  the  public  busi- 
ness, and  promoting  factions  among  the  people,  many 
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tempers  naturally  adhering  obstinately  to  measures  they 
have  once  publicly  adopted?  Have  we  not  seen,  in 
one  of  our  neighbouring  States,  a  bad  measure,  adopt- 
ed by  one  branch  of  the  legislature,  for  want  of  the 
assistance  of  some  more  intelligent  members  who  had 
been  packed  into  the  other,  occasion  many  debates, 
conducted  with  much  asperity,  which  could  not  be 
setded  but  by  an  expensive  general  appeal  to  the  pub- 
lic? And  have  we  not  seen,  in  another  neighbouring 
State,  a  similar  difference  between  the  two  branches, 
occasionmg  long  debates  and  contentions,  whereby  the 
State  was  prevented  for  many  months  enjoying  the 
advantage  of  havmg  Senators  in  the  Congress  of  the 
United  States  ?  And  has  our  present  legislative  in  one 
Assembly  committed  any  errors  of  importance,  which 
they  have  not  remedied,  or  may  not  easily  remedy; 
more  easily,  probably,  than  if  divided  into  branches? 
And  if  the  wisdom  brought  by  the  members  to  the 
Assembly  is  divided  into  two  branches,  may  it  not  be 
too  weak  in  each  to  support  a  good  measure,  or  ob- 
struct a  bad  one?  The  division  of  the  legislature 
into  two  or  three  branches  in  England,  was  it  the  pro- 
duct of  wisdom,  or  the  effect  of  necessity,  arising  from 
the  preexisting  prevalence  of  an  odious  feudal  sys- 
tem? which  government,  notwithstanding  this  division, 
is  now  become,  in  fact,  an  absolute  monarchy;  since 
the  *  *  *  *,  by  bribing  the  representatives  with  the  peo- 
ple's money,  carries,  by  his  ministers,  all  the  measures 
that  please  him ;  which  is  equivalent  to  governing  with- 
out a  Parliament,  and  renders  the  machine  of  govern- 
ment much  more  complex  and  expensive,  and,  from 
its  being  more  complex,  more  easily  put  out  of  order. 
Has  not  the  famous  political  fable  of  the  snake,  with 
two  heads  and  one  body,  some  useful  mstruction  con- 
tained in  it?    She  was  going  to  a  brook  to  drink. 
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and  in  her  way  was  to  pass  through  a  hedge,  a  twig 
of  which  opposed  her  direct  course;  one  head  chose 
to  go  on  the  right  side  of  the  twig,  the  other  on  the 
left ;  so  that  time  was  spent  m  the  contest,  and,  before 
the  decision  was  completed,  the  poor  snake  died  with 
thirst 

**  Hence  it  is  that  the  ttm  branches  should  he  elect- 
ed by  persons  differently  qualified;  and  in  short j  that, 
as  far  as  possible^  they  should  be  made  to  rqn-esent 
different  interests.  Under  this  reason  I  would  -estab- 
Ush  a  legislature  of  two  Houses.  The  upper  should  rep- 
resent the  property;  the  lower ^  the  population  of  the 
State.  The  upper  should  be  chosen  by  freemen  pos- 
sessing in  land  and  houses  one  thousand  pounds;  the 
lovDCTy  by  all  such  as  had  resided  four  years  in  the 
country f  and  paid  taxes.  The  first  should  be  chosen 
for  fouTj  the  last  for  two  years.  They  should  be  in 
authority  coiqualJ^ 

Several  questions  may  arise  upon  this  proposition. 
1st  What  is  the  proportion  of  freemen  possessing  lands 
and  houses  of  one  thousand  pounds'  value,  compared 
to  that  of  freemen  whose  possessions  are  mferior  7 
Are  they  as  one  to  teni  Are  they  even  as  one  to 
twenty?  I  should  doubt  whether  they  are  as  one  to 
fifty.  If  this  minority  is  to  choose  a  body  expressly, 
to  control  that  which  is  to  be  chosen  by  the  great  ma- 
jority of  the  firemen,  what  have  this  great  majority 
done  to  forfeit  so  great  a  portion  of  their  right  in  elec- 
tions ?  Why  is  this  power  of  control,  contrary  to  the 
spirit  of  all  democracies,  to  be  vested  in  a  mmority, 
instead  of  a  majority?  Then,  is  it  intended,  or  is  it 
not,  that  the  rich  should  have  a  vote  in  the  choice  of 
members  for  the  lower  House,  while  those  of  inferior 
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property  are  deprived  of  the  right  of  Toting  for  mem- 
bers of  the  upper  House  1  And  why  should  the  upper 
House,  chosen  by  a  mmority,  have  equal  power  with 
the  lower  chosen  by  a  majority  ?  Is  it  supposed  that 
wisdom  is  the  necessary  cononnitant  of  riches,  and 
that  one  man  worth  a  thousand  pounds  must  have 
as  much  wisdom  as  twenty  who  have  each  only  nine 
hundred  and  ninety-nine;  and  why  is  property  to  be 
represented  at  all?  Suppose  one  of  our  Indian  nations 
should  now  agree  to  form  a  civil  society;  each  indi- 
vidual would  bring  into  the  stock  of  the  society  litde 
more  property  than  his  gun  and  his  blanket,  for  at 
present  he  has  no  other.  We  know,  that,  when  one 
of  them  has  attempted  to  keep  a  few  swine,  he  has 
not  been  able  to  maintain  a  property  m  them,  his 
neighbours  thinking  they  have  a  right  to  kill  and  eat 
them  whenever  they  want  provision,  it  bemg  one  of 
their  majums  that  hunting  is  free  for  all;  the  accu^ 
mulation  therefore  of  property  in  such  a  society,  and 
its  security  to  individuals  in  every  society,  must  be 
an  eflfect  of  the  protection  aflForded  to  it  by  the  joint 
strength  of  the  society,  in  the  execution  of  its  laws. 
Private  property  therefore  is  a  creature  of  society,  and 
is  subject  to  the  calls  of  that  society,  whenever  its  ne- 
cessities shall  require  it,  even  to  its  last  farthing;  its 
contributions  to  the  public  exigences  are  not  to  be 
considered  as  conferring  a  benefit  on  the  public,  enti- 
tlmg  the  contributors  to  the  distmctions  of  honor  and 
power,  but  as  the  return  of  an  obligation  previously 
received,  or  the  payment  of  a  just  debt.  The  com- 
binations of  civil  society  are  not  like  those  of  a  set 
of  merchants,  who  club  their  property  in  different  pro- 
portions for  buildmg  and  freighting  a  ship,  and  may 
therefore  have  some  right  to  vote  in  the  disposition 
of  the  voyage  in  a  greater  or  less  degree  according 
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to  their  respective  contributions;  but  the  important 
ends  of  civil  society,  and  the  personal  securities  of 
life  and  liberty  there,  remain  the  same  in  every  mem- 
ber of  the  society ;  ^and  the  poorest  contmues  to  have 
an  «qual  clahn  to  them  with  the  most  opulent,  what- 
ever difference  time,  chance,  or  industry  may  occasion 
in  their  circumstances.  On  these  considerations,  I  am 
sorry  to  see  the  signs  this  paper  I  have  been  con- 
sidering affords,  of  a  disposition  among  some  of  our 
people  to  commence  an  aristocracy,  by  giving  the  rich 
a  predominancy  in  government,  a  choice  peculiar  to 
themselves  in  one  half  the  legislature  to  be  proudly 
called  the  upper  House,  and  the  other  branch,  chosen 
by  the  majority  of  the  people,  degraded  by  the  de- 
nomination of  the  lower;  and  giving  to  this  upper 
House  a  pennanency  of  four  years,  and  but  two  to  the 
lower.  I  hope,  therefore,  that  our  Representatives  m 
the  convention  will  not  hastily  go  into  these  innova- 
tions, but  take  the  advice  of  the  Prophet,  "  Stand  in 
the  old  waySj  view  the  ancient  pathSy  consider  them  well, 
and  be  not  among  those  that  are  given  to  change/^ 
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ELECTRICITY. 


By  the  brilliant  discoveries  of  Dr.  Franklin  in  electricity  he  was 
first  known  as  a  phyosopher;  and  his  fame  was  widely  extended  :n 
Europe,  on  account  of  these  discoveries,  before  he  had  risen  to 
eminence  in  his  own  country.  His  attention  was  drawn  to  this 
subject  rather  by  accident,  than  by  any  previous  study  or  knowledge 
of  facts.  Being  at  Boston  in  the  year  1746,  he  met  there  a  Dr. 
Spence,  who  had  lately  arrived  from  Scotland,  and  whom  he  saw 
perform  some  electrical  experiments.  As  the  subject  was  quite  new 
to  him,  these  experiments  excited  his  curiosity.  Soon  after  he  re- 
turned to  Philadelphia,  the  Library  Company  m  that  city  received 
from  Mr.  Peter  Gollinson,  of  London,  a  glass  tube,  with  instructions 
how  to  use  it  in  making  experiments.  Mr.  Collinson  was  a  mem* 
ber  of  the  Royal  Society,  devoted  to  the  promotion  of  science  and 
useful  improvements.  With  this  tube,  and  such  additional  appara- 
tus as  he  invented  or  constructed,  Franklin  began  a  course  of  ex- 
periments, assisted  by  two  or  three  of  his  friends.  A  history  of 
the  results  was  drawn  up  by  Dr.  Stuber,  who  resided  in  Philadel- 
phia, and  who  seems  to  have  written  from  minute  and  accurate 
information. 

''  His  observations,"  says  Dr.  Stuber,  *'  he  communicated,  in  a 
series  of  letters,  to  hb  friend  Collinson,  the  first  of  which  is  dated 
March  28th,  1747.  In  these  he  shows  the  power  of  points  in 
drawing  and  throwing  off  the  electrical  matter,  which  had  hitherto 
escaped  the  notice  of  electricians.  He  also  made  the  grand  dis- 
covery of  a  phis  and  minus,  or  of  a  positive  and  negative  state  of 
electricity.  We  give  hftn  the  honor  of  this,  without  hesitation  ; 
although  the  English  have  claimed  it  for  their  countryman,  Dr. 
Watson.  Watson's  paper  is  dated  January  21st,  1748 ;  Franklin's 
July  11th,  1747,  several  months  prior.  Shortly  after,  Franklin, 
from  his  principles  of  the  plus  and  minus  state,  explained,  in  a 
satisfactory  manner,  the  phenomena  of  the  Leyden  phial,  first  ob- 
served by  Mr.  Cuneus,  or  by  Professor  Muschenbroeck,  of  Leyden, 
which  had  much  perplexed  philosophers.    He  showed  clearly,  that, 

o* 
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when  charged,  the  bottle  contained  no  more  electricity  than  before, 
but  that  as  much  was  taken  from  one  side  as  was  thrown  on  the 
other;  and  that,  to  discharge  it,  nothing  was  necessary  but  to  pro- 
duce a  communication  between  the  two  sides,  by  which  the  equi- 
librium might  be  restored,  and  that  then  no  signs  of  electricity 
would  remain.  He  afterwards  demonstrated,  by  experiments,  that 
the  electricity  did  not  reside  in  the  coating,  as  had  been  supposed, 
but  in  the  pores  of  the  glass  itself.  After  a  phial  was  charged,  he 
removed  the  coating,  and  fonnd  that  upon  applying  a  new  coating 
the  shock  might  still  be  received.  In  the  year  1749,  he  first  sug- 
gested  his  idea  of  explaining  the  phenomena  of  thunder-gusts,  and 
of  the  aurora  borealis,  upon  electrical  principles.  He  points  out 
many  particulars  in  which  lightning  and  electricity  agree ;  and  he 
adduces  many  facts,  and  reasonings  from  facts,  in  support  of  his 
positions. 

"In  the  same  year,  he  conceived  the  astonishingly  bold  and 
grand  idea  of  ascertaining  the  truth  of  his  doctrine,  by  actually 
drawing  down  the  lightning,  by  means  of  sharp-pointed  iron  rods, 
raised  into  the  region  of  the  clouds.  Even  in  this  uncertain  state, 
his  passion  to  be  useful  to  mankind  displayed  itself  in  a  powerful 
manner.  Admitting  the  identity  of  electricity  and  lightning,  and 
knowing  the  power  of  points  in  repelling  bodies  charged  with  elec* 
tricity,  and  in  conducting  their  fire  silently  and  imperceptibly,  he 
suggested  the  idea  of  securing  houses,  ships,  d&c,  firom  being  dam- 
aged by  lightning,  by  erecting  pointed  rods,  that  should  rise  some 
feet  above  the  most  elevated  part,  and  descend  some  feet  into  the 
ground  or  the  water.  The  efiect  of  these,  he  concluded,  would  be 
either  to  prevent  a  stroke  by  repelling  the  cloud  beyond  the  strik- 
ing distance,  or  by  drawing  off  the  electrical  fire  which  it  con* 
tained ;  or,  if  they  could  not  efiect  this,  they  would  at  least  conduct 
the  electric  matter  to  the  earth,  without  any  injury  to  the  building. 

"  It  was  not  until  the  summer  of  1752,  that  he  was  enabled  to 
complete  his  grand  and  unparalleled  discovery  by  experiment.  The 
plan  which  he  had  originally  proposed  was,  to  erect,  on  some  high 
tower  or  other  elevated  place,  a  sentry-box,  from  which  should  rise 
a  pointed  iron  rod,  insulated  by  being  fixed  in  a  cake  of  resin. 
Electrified  clouds  passing  over  this  would,  he  conceived,  impart  to 
it  a  portion  of  their  electricity,  which  would  be  rendered  evident  to 
the  senses  by  sparks  being  emitted,  when  a  key,  the  knuckle,  or 
other  conductor  was  presented  to  it.  Philadelphia  at  this  time  aA 
forded  no  opportunity  of  trying  an  experiment  of  this  kind.  While 
Franklin  was  waiting  for  the  erection  of  a  spire,  it  occurred  to  him 


ELECTRICITY.  175 

that  he  might  have  more  ready  access  to  the  region  of  clouds  by 
means  of  a  common  kite.  He  prepared  one  by  fastening  two  cross 
sticks  to  a  silk  handkerchief,  which  would  not  suffer  so  much  from 
the  rain  as  paper.  To  the  upright  stick  was  affixed  an  iron  point. 
The  string  was,  as  usaal,  of  hemp,  except  the  lower  end,  which 
was  silk.  Where  the  hempen  string  termmated,  a  key  was  fastened. 
With  this  apparatus,  on  the  appearance  of  a  thunder-gust  apprc^ch- 
ing,  he  went  out  into  the  commons,  accompanied  by  his  son,  to 
whom  alone  he  communicated  his  intentions,  well  knowing  the 
ridicule,  which,  too  generally  for  the  interest  of  science,  awaits  un- 
successful experiments  in  philosophy.  He  placed  himself  under  a 
shed,  to  avoid  the  rain;  his  kite  was  raised,  a  thunder-cloud 
passed  over  it,  no  sign  of  electricity  appeared.  He  almost  de- 
spaired of  success,  when  suddenly  he  observed  the  loose  fibres  of 
his  string  to  move  towards  an  erect  position.  He  now  presented 
his  knuckle  to  the  key,  and  received  a  strong  spark.  How  exquis- 
ite must  his  sensations  have  been  at  this  moment  I  On  this  exper- 
iment depended  the  fate  of  his  theory.  If  he  succeeded,  his  name 
would  rank  high  among  those  who  had  improved  science ;  if  he 
failed,  he  must  inevitably  be  subjected  to  the  derision  of  mankind, 
or,  what  is  worse,  their  pity,  as  a  well-meaning  man,  but  a  weak, 
silly  projector.  The  anxiety,  with  which  he  looked  for  the  result  of 
his  experiment,  may  be  easily  conceived.  Doubts  and  despair  had 
begun  to  prevail,  when  the  fact  was  ascertained,  in  so  clear  a  man- 
ner, that  even  the  most  incredulous  could  no  longer  withhold  their 
assent.  Repeated  sparks  were  drawn  from  the  key,  a  phial  was 
charged,  a  shock  given,  and  ^1  the  experiments  made  which  are 
usually  performed  with  electricity. 

**  About  a  month  before  this  period,  some  ingenious  Frenchman 
had  completed  the  discovery  in  the  manner  originally  proposed  by 
Dr.  Franklin.  The  letters  which  he  sent  to  Mr.  Collinson,  it  is 
said,  were  refused  a  place  in  the  Transactions  of  the  Royal  Society 
of  London.  However  this  may  be,  Collinson  published  them  in  a 
separate  volume,  under  the  title  of  '  New  Experiments  and  Obser- 
vations on  Electricity,  made  at  Philadelphia,  in  America.'  They 
were  read  with  avidity,  and  soon  translated  into  different  languages. 
A  very  incorrect  French  translation  fell  into  the  hands  of  the  celebrat- 
ed Buffon,  who,  notwithstanding  the  disadvantages  under  which  the 
work  labored,  was  much  pleased  with  it,  and  repeated  the  experi- 
ments with  success.  He  prevailed  on  his  friend,  M.  Dalibard,  to 
give  his  countrymen  a  more  correct  translation  of  the  works  of 
tlie  American  electrician.     This  contributed  much  towards  spread- 
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ing  a  knowledge  of  Franklin's  principles  in  France.  The  King« 
Louis  the  Fifteenth,  hearing  of  these  experiments,  expressed  a  wish 
to  be  a  spectator  of  them.  A  course  of  experiments  was  given  at 
the  seat  of  the  Due  D'Ayen,  at  St.  Germain,  by  M.  de  Lor.  Tlie 
applauses,  which  the  King  bestowed  upon  Franklin,  excited  in 
BufFon,  Dalibard,  and  De  Lor,  an  earnest  desire  of  ascertaining  ths 
truth  of  his  theory  of  thunder-gusts.  Buffon  erected  his  apparatus 
on  the  tower  of  Montbar,  M.  Dalibard  at  Marly-la-viUe,  and  De 
Lor  at  his  house  in  the  Estrapade  at  Paris,  some  of  the  highest 
ground  in  that  capital.  Dalibard's  machine  first  showed  signs  of 
electricity.  On  the  10th  of  May,  1752,  a  thunder-cloud  passed 
over  it  in  the  absence  of  M.  Dalibard,  and  a  number  of  sparks 
were  drawn  from  it  by  Goiffier,  joiner,  with  whom  Dalibard  had 
left  directions  how  to  proceed,  and  by  M.  Raulet,  the  prior  of  Marlj- 
la-ville. 

''  An  account  of  this  experiment  was  given  to  the  Royal  Acade* 
my  of  Sciences,  by  M.  Dalibard,  in  a  Memoir  dated  May  13th, 
1752.  On  the  18th  of  May,  M.  de  Lor  proved  equally  successfol 
with  the  apparatus  erected  at  his  own  house.  These  philosophers 
soon  excited  those  of  other  parts  of  Europe  to  repeal  the  experi- 
ment ;  amongst  whom,  none  signalized  themselves  more  than  Father 
Beccaria,  of  Turin,  to  whose  observations  science  is  much  indebted. 
Even  the  cold  regions  of  Rossia  were  penetrated  by  the  ardor  £dr 
discovery.  Professor  Richmann  bade  fair  to  add  much  to  the  stock 
of  knowledge  on  this  subject,  when  an  unfortunate  flash  from  hb 
conductor  put  a  period  to  his  existence.  The  friends  of  science 
will  long  remember,  with  regret,  the  amiable  martyr  to  electricity. 

"  By  these  experiments  Franklin's  theory  was  established  in  the 
most  convincing  manner.  When  the  truth  of  it  could  no  longer 
be  doubted,  envy  and  vanity  endeavoured  to  detract  from  its  merit 
That  an  American,  an  inhabitant  of  the  obscure  city  of  Philadel- 
phia, the  name  of  which  was  hardly  known,  riiould  be  able  to  make 
discoveries  and  to  frame  theories,  which  had  escaped  the  notice  of 
the  enlightened  philosophers  of  Europe,  was  too  mortifying  to  be 
admitted.  He  must  certainly  have  taken  the  idea  from  some  one 
else.  An  American,  a  being  of  an  inferior  order,  make  discoveries  1 
Impossible.  It  was  said,  that  the  Abbe  Ndlet,  1748,  had  suggested 
the  idea  of  the  similarity  of  lightning  and  electricity  in  his  JLefom 
de  Phfsiqut.  It  is  true,  that  the  Abbe  mentions  the  idea ;  but  he 
throws  it  out  as  a  bare  conjecture,  and  proposes  no  mode  of  ascer- 
tainmg  the  truth  of  it  He  himself  acknowledges,  that  Franklin 
first  entertained  the  bold  thought  of  bringing  lifl[htning  from  the 
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besrens,  by  means  of  pointed  rods  fixed  in  the  air.  The  similarity 
of  lightning  and  electricity  is  so  strong,  that  we  need  not  be  sur- 
prised at  notice  being  taken  of  it,  as  soon  as  electrical  phenomena 
became  familiar.  We  find  it  mentioned  by  Dr.  Wall  and  Mr.  Grey, 
while  the  science  was  in  its  infancy.  But  the  honor  of  forming  a 
regular  theory  of  thunder-gusts,  of  suggiesting  a  mode  of  determin- 
ing the  truth  ot  it  by  experiments,  and  of  putting  these  experi- 
ments in  practice,  and  thus  establishing  the  theory  upon  a  firm  and 
solid  basis,  is  incontestably  due  to  Franklin.  Dalibard,  who  made 
the  first  experiments  in  France,  says,  that  he  only  followed  the  track 
which  Franklin  had  pointed  out 

'*  It  has  been  of  late  asserted,  that  the  honor  of  completing  the 
experiment  with  the  electrical  kite  does  not  belong  to  Franklin. 
Some  late  English  paragraphs  have  attributed  it  to  some  French- 
man, whose  name  they  do  not  mention ;  and  the  Abbe  Bertholon 
gires  it  to  M.  de  Romas,  assessor  to  the  Presidial  of  Nerac ;  the 
English  paragraphs  probably  refer  to  the  same  person.  But  a  very 
slight  attention  will  convince  us  of  the  injustice  of  this  procedure. 
Dr.  Franklin's  experiment  was  made  in  June,  1752 ;  and  his  letter, 
giving  an  account  of  it,  is  dated  October  19th,  1752.  M.  de  Ro- 
mas made  his  first  attempt  on  the  14th  of  May,  1753,  but  was  not 
snccessful  until  the  7th  of  June ;  a  year  aller  Franklin  had  com- 
pleted the  discovery,  and  when  it  was  known  to  all  the  philoso- 
phers in  Europe. 

*'  Besides  these  great  principles,  Franklin's  letters  on  electricity 
contain  a  number  of  facts  and  hints,  which  have  contributed  greatly 
towards  reducing  thfs  branch  of  knowledge  to  a  science.  His 
friend,  Mr.  Kinnersley,  communicated  to  him  a  discovery  of  the 
different  kinds  of  electricity,  excited  by  rubbing  glass  and  sulphur. 
This,  we  have  said,  was  first  observed  by  M.  Du  Faye ;  but  it  was 
for  many  years  neglected.  The  philosophers  were  disposed  to  ac- 
connt  for  the  phenomena,  rather  firom  a  difference  in  the  quantity 
of  electricity  collected ;  and  even  Du  Faye  himself  seems  at  last  to 
have  adopted  this  doctrine.  Franklin  at  first  entertained  the  same 
idea ;  bat,  npon  repeating  the  experiments,  he  perceived  that  Mr. 
Kinnersley  was  right ;  and  that  the  vitreous  and  resinous  electricity 
of  Du  Faye  were  nothing  more  than  the  positive  and  negative  states, 
which  he  had  before  observed ;  and  that  the  glass  globe  charged 
posiHvefyf  or  increased  the  quantity  of  electricity  on  the  prime 
CMidoetor,  while  the  globe  of  sulphur  diminished  its  natural  quan« 
tity,  or  charged  mgativefy.  These  experiments  and  observations 
opened  a  new  field  for  investigation,  upon  which  electricians  en- 
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tered  with  avidity ;  and  their  labors  have  added  much  to  the  stock 
of  our  knowledge. 

/^"  In  September,  1752,  Franklin  entered  upon  a  course  of  e]q>eri- 
ments,  to  determine  the  state  of  electricity  in  the  clouds.  From  a 
number  of  experiments  he  formed  this  conclusion;  'That  the 
clouds  of  a  thunder-gust  are  most  commonly  in  a  negative  state  of 
electricity,  but  sometimes  in  a  positive  state;'  and  from  this  it 
foUcws,  as  a  necessary  consequence,  'that,  for  the  most  part,  in 
thunder-strokes,  it  is  the  earth  that  strikes  into  the  clouds,  and  not 
the  clouds  that  strike  into  the  earth.'  The  letter  containing  these 
observations  is  dated  in  September,  1753 ;  and  yet  the  discovery  of 
ascending  thunder  has  been  said  to  be  of  a  modern  date,  and  has 
been  attributed  to  the  Abbe  Bertholon,  who  published  his  memoir 
on  the  subject  in  1776. 

'*  Franklin's  letters  have  been  translated  into  most  of  the  Euro* 
pean  languages,  and  into  Latin.  In  proportion  as  they  have  be- 
come known,  his  principles  have  been  adopted.  Some  opposition 
was  made  to  his  theories,  particularly  by  the  Abbe  Nollet,  who  was, 
however,  but  feebly  supported,  while  the  first  philosophers  in  Eu- 
rope stepped  forth  in  defence  of  Franklin's  principles,  amongst 
whom  Dalibard  and  Beccaria  were  the  most  distinguished.  The 
opposition  has  gradually  ceased,  and  the  Franklinian  system  is  now 
universally  adopted,  where  science  flourishes."      • 

In  speaking  of  the  first  publication  of  his  papers  on  electricity, 
Franklin  himself  says ;  "  Obliged  as  we  were  to  Mr.  Gollinson  for 
the  present  of  the  tube,  &;c.,  I  thought  it  right  he  should  be  in- 
formed of  our  success  in  using  it,  and  wrote  him  several  letters 
containing  accounts  of  our  experiments.  He  got  them  read  in  the 
Royal  Society,  where  they  were  not  at  first  thought  worth  so  much 
notice  as  to  be  printed  in  their  Transactions.  One  paper,  which 
I  wrote  for  Mr.  Einnersley,  on  the  sameness  of  lightning  with  elec- 
tricity, I  sent  to  Mr.  Mitchel,  an  acquaintance  of  mine,  and  one  of 
the  members  also  of  that  Society ;  who  wrote  me  word,  that  it  had 
been  read,  but  was  laughed  at  by  the  connoisseurs.  The  papers, 
however,  being  shown  to  Dr.  Fothergill,  he  thought  them  of  too 
much  value  to  be  stifled,  and  advised  the  printing  of  them.  Mr. 
Collinsoo  then  gave  them  to  Cave  for  publication,  in  his  GaUU^ 
man*s  Magazine ;  but  he  chose  to  print  them  separately  in  a  pam- 
phlet, and  Dr.  Fothergill  wrote  the  preface.  Cave,  it  seems,  judged 
rightly  for  his  profession ;  for,  by  the  additions  that  arrived  after- 
wards, they  swelled  to  a  quarto  volume,  which  has  had  five  editions^ 
and  cost  him  nothing  for  copy-money." 
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The  following  is  an  extract  from  the  Preface  to  the  first  edition 
of  the  pamphlet  published  by  Cave,  as  above  mentioned. 

"  It  may  be  necessary  to  acquaint  the  reader,  that  the  following 
observations  and  experiments  were  not  drawn  up  with  a  view  to 
their  being  made  public,  but  were  communicated  at  different  times, 
and  most  of  them  in  letters,  written  on^  various  topics,  as  matters 
only  of  private  amusement. 

"  But  some  persons,  to  whom  they  were  read,  and  who  had  them- 
selves been  conversant  in  electrical  disquisitions,  were  of  opinion, 
they  contained  so  many  curious  and  interesting  particulars  relative 
to  this  affair,  that  it  would  be  doing  a  kind  of  injustice  to  the  pub- 
lic, to  confine  them  solely  to  the  limits  of  a  private  acquaintance. 

"The  editor  was  therefore  prevailed  upon  to  commit  such  ex- 
tracts of  letters  and  other  detached  pieces  as  were  in  his  hands  to 
the  press,  without  waiting  for  the  ingenious  author's  permission  so 
to  do ;  and  this  was  done  with  the  less  hesitation,  as  it  was  appre- 
hended the  author's  engagements  in  other  affairs  would  scarce  af- 
ford him  leisure  to  give  the  public  his  reflections  and  experiments 
on  the  subject,  finished  with  that  care  and  precision,  of  which  the 
treatise  before  us  shows  he  is  alike  studious  and  capable." 

Dr.  Priestley,  in  his  History  of  Electricity,  published  in  the  year 
1767,  gives  a  full  account  of  Franklin's  experiments  and  discoveries. 

"  Nothing  was  ever  written  upon  the  subject  of  electricity,"  he 
says,  "  which  was  more  generally  read  and  admired  in  all  parts  of 
Europe,  than  these  letters.  There  is  hardly  any  European  language 
into  which  they  have  not  been  translated ;  and,  as  if  this  were 
not  sufficient  to  make  them  properly  known,  a  translation  of  them 
has  lately  been  made  into  Latin.  It  is  not  easy  to  say,  whether  we 
are  most  pleased  with  the  simplicity  and  perspicuity  with  which 
these  letters  are  written,  the  modesty  with  which  the  author  pro- 
poses every  hypothesis  of  his  own,  or  the  noble  frankness  with  which 
he  relates  his  mistakes,  when  they  were  corrected  by  subsequent 
experiments. 

*'  Though  the  English  have  not  been  backward  in  acknowledging 
the  great  merit  of  this  philosopher,  he  has  had  the  singular  good 
fortune  to  be,  perhaps,  even  more  celebrated  abroad  than  at  home ; 
80  that,  to  form  a  just  idea  of  the  great  and  deserved  reputation  of 
Dr.  Franklin,  we  must  read  the  foreign  publications  on  the  subject 
of  electricity ;  in  many  of  which  the  terms  JFVanklinism,  Frank* 
Unistf  and  the  Franklinian  system,  occur  in  almost  every  page.  In 
consequence  of  this.  Dr.  Franklin's  principles  bid  fair  to  be  handed 
down  to  posterity  as  equally  expressive  of  the  true  principles  of 
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electricity,  as  the  Newtonian  phibsophy  is  of  the  true  system  of  na- 
ture in  general." 

The  obeerrations  and  theories  of  Franklin  met  with  high  favor 
in  France,  where  his  ei^riments  were  repeated,  and  the  results 
▼erified  to  the  admiration  of  the  scientific  world.  In  the  year 
1753,  his  friend,  Peter  Gollinson,  wrote  to  him  from  London ;  **  The 
King  of  France  strictly  commands  the  Abb6  Mazeas  to  write  a 
letter  in  the  politest  terms  to  the  Royal  Society,  to  return  the 
King's  thanks  and  compliments,  in  an  express  manner,  to  Mr. 
Franklin  of  Pennsylvania,  for  his  useful  discoveries  in  electricity, 
and  the  application  of  pointed  rods  to  prevent  the  terrible  effects 
of  thunder-storms."  And  the  same  Mr.  GoUinson  wrote  as  follows 
to  the  Reverend  Jared  Eliot,  of  Connecticut,  in  a  letter  dated, 
London,  November  22d,  1753.  ''  Our  friend  Franklin  will  be  hon* 
ored  on  St.  Andrew's  day,  the  30th  instant,  the  anniversary  of  the 
Royal  Society,  when  the  Right  Honorable  the  Earl  of  Macclesfield 
will  make  an  oration  on  Mr.  Fraaklin's  new  discoveries  in  electrici- 
ty, and,  as  a  reward  and  encouragement,  will  bestow  on  him  a  gold 
medal."  This  cereniony  accordingly  took  place,  imd  the  medal  was 
confened« 

The  best  translation  of  Franklin's  papers  on  electricity  is  that  in 
French  by  M.  Dubourg,  published  at  Paris  in  two  elegant  quarto 
volumes,  in  the  year  1773.  Several  of  his  other  philosophical  wri- 
tings, and  some  of  his  political  pieces,  are  also  included  in  these 
volumes,  with  valuable  additions  and  remarks  by  the  learned  trans- 
lator. Letters  and  other  original  papers  were  transmitted  by  Dr. 
Franklin  to  M.  Dubourg,  and  appeared  for  the  first  time  in  his 
translation.  —  Editor. 


TO   PETER  COLUNSOX. 

Introductory  Letter. 

PhUadelphia,  28  March,  1747. 

Sir, 

Your  kind  present  of  an  electric  tube,  with  directions 
for  using  it,  has  put  several  of  us  on  making  electrical 
experiments,  m  which  we  have  observed  some  particu- 
lar phenomena,  that  we  look  upon  to  be  new.    I  shall 
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erefore  communicate  them  to  you  in  my  next,  though 
ssibly  they  may  not  be  new  to  you ;  as,  among  the 
numbers  dsdly  employed  in  those  experiments  on  your 
side  the  water,  it  is  probable  some  one  or  other  has 
hit  on  the  same  observations.  For  my  own  part,  I  never 
was  before  engaged  in  any  study  that  so  totally  en- 
grossed my  attention  and  my  time,  as  this  has  lately 
done ;  for  what  with  making  experiments  when  I  can 
be  alone,  and  repeating  them  to  my  fHends  and  ac- 
quamtance,  who^  from  the  novelty  of  the  thing,  come 
continually  in  crowds  to  see  them,  I  have,  during  some 
months  past,  had  little  leisure  for  any  thing  else. 

I  am,  &C. 

B.  Franklin. 


TO   PSTER  COLLINSON. 

Wonderful  Effect  of  Points. — Positive  and  Mgative 
Electricity.  —  Electrical  Eiss.  —  Counterfeit  Spider. 
—  Single  and  commodious  Electrical  Machine. 

Pluladelphia,  11  July,  1747. 

Sir, 

In  my  last  I  informed  you  that,  m  pursuing  our  elec- 
trical inquiries,  we  had  observed  some  particular  phe- 
nomena, which  we  looked  upon  to  be  new,  and  of  which 
I  promised  to  give  you  some  account,  though  I  appre- 
hended they  might  not  possibly  be  new  to  you,  as  so 
many  hands  are  daily  employed  in  electrical  experi- 
ments on  your  side  the  water,  some  or  other  of  which 
would  probably  hit  on  the  same  observations. 

The  first  is  the  wonderful  effect  of  pointed  bodies, 
both  m  drawing  off  and  throioing  off  the  electrical  fire. 
For  example, 

Place  an  iron  shot,  of  three  or  four  inches  diameter, 
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on  the  mouth  of  a  clean,  dry  glass  bottle.  By  a  fine 
silken  thread  from  the  ceiling,  right  over  the  mouth  of 
the  bottle,  suspend  a  small  cork  ball,  about  the  bigness 
of  a  marble ;  the  thread  of  such  a  length,  as  that  the 
cork  ball  may  rest  against  the  side  of  the  shot  Elec- 
trify the  shot,  and  the  ball  will  be  repelled  to  the  dis- 
tance of  four  or  five  inches,  more  or  less,  according  to 
the  quantity  of  electricity.  When  in  this  state,  if  you 
present  to  the  shot,  the  point  of  a  long,  slender,  sharp 
bodkin,  at  six  or  eight  inches  distance,  the  repellency 
is  instantly  destroyed,  and  the  cork  flies  to  the  shot 
A  blunt  body  must  be  brought  within  an  inch,  and 
draw  a  spark,  to  produce  the  same  effect  To  prove 
that  Ae  electrical  fire  is  drawn  off  by  the  pomt,  if  you 
take  the  blade  of  the  bodkm  out  of  the  wooden  handle, 
and  fix  it  in  a  stick  of  sealing-wax,  and  then  present  it  at 
the  distance  aforesaid,  or  if  you  bring  it  very  near,  no 
such  effect  follows;  but  sliding  one  finger  along  the 
wax  till  you  touch  the  blade,  and  the  ball  flies  to  the 
shot  immediately.  If  you  present  the  point  in  the  dark, 
you  will  see,  sometimes  at  a  foot  distance  and  more, 
a  light  gather  upon  it,  Uke  that  of  a  fire-fly,  or  glow- 
worm; the  less  sharp  the  pomt,  the  nearer  you  must 
bring  it  to  observe  the  light ;  and,  at  whatever  distance 
you  see  the  light,  you  may  draw  off*  the  electrical  fire, 
and  destroy  the  repellency.  If  a  cork  ball  so  suspend- 
ed be  repelled  by  the  tube,  and  a  point  be  presented 
quick  to  it,  though  at  a  considerable  distance,  it  is  sur- 
prising to  see  how  suddenly  it  flies  back  to  the  tube. 
Points  of  wood  will  do  near  as  well  as  those  of  iron, 
provided  the  wood  is  not  dry ;  for  perfecfly  dry  wood 
will  no  more  conduct  electncity  than  sealing-wax. 
To  show  that  points  will  throw  off*  as  well  as  drcoD 

*  This  power  of  points  to  throw  off  the  electrical  fire,  was  first  com- 
mmiicated  to  me  by  my  ingenious  firiend,  Mr.  Thomas  Hopkinson,  since 
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off  the  electrical  fire ;  lay  a  long  sharp  needle  upon  the 
shot,  and  you  cannot  electrize  the  shot  so  as  to  make  it 
repel  the  cork  ball.  Or  fix  a  needle  to  the  end  of  a 
suspended  gun-barrel,  or  iron  rod,  so  as  to  point  be- 
yond it  like  a  little  bayonet ;  ^  and,  while  it  remains 
there,  the  gun-barrel,  or  rod,  cannot  by  applying  the 
tube  to  the  other  end  be  electrized  so  as  to  give  a 
spark,  the  fire  continually  running  out  silently  at  the 
point.  In  the  dark  you  may  see  it  make  the  same  ap- 
pearance as  it  does  in  the  case  before  mentioned. 

The  repellency  between  the  cork  ball  and  the  shot 
is  likewise  destroyed;  1st,  by  siftbg  fine  sand  on  it; 
this  does  it  gradually ;  2dly,  by  breathmg  on  it ;  3dly, 
by  making  a  smoke  about  it  firom  burning  wood ;  t  4thly, 
by  candle-light,  even  though  the  candle  is  at  a  foot 
distance ;  these  do  it  suddenly.  The  light  of  a  bright 
coal  fix)m  a  wood  fire,  and  the  light  of  a  red-hot  iron  do 
it  likewise;  but  not  at  so  great  a  distance.  Smoke, 
fit}m  dry  rosm  dropped  on  hot  iron,  does  not  destroy  the 
repellency ;  but  is  attracted  by  both  shot  and  cork  J)all, 
forming  proportionable  atmospheres  roimd  them,  making 
them  look  beautifully,  somewhat  like  some  of  the  fig- 
ures in  Burnet's  or  Whiston's  Theory  of  the  Earth. 


deceased,  whoae  virtae  and  integrity,  in  every  station  of  life,  public  and 
private,  will  ever  make  his  memory  dear  to  those  who  knew  him,  and 
knew  how  to  value  him. 

*  This  was  Mr.  Hopkinson's  experiment,  made  with  an  expectation  of 
drawing  a  more  sharp  and  powerful  spark  from  the  point,  as  from  a  kind 
of  focus,  and  he  was  surprised  to  find  little  or  none. 

f  We  suppose  every  particle  of  sand,  moisture,  or  smoke,  being  finst 
attracted  and  then  repelled,  carries  off  with  it  a  portion  of  the  electrical 
fire ;  but  that  the  same  still  subsists  in  those  particles,  till  they  communi* 
cate  it  to  something  else,  and  that  it  is  never  really  destroyed.  So,  when 
water  is  thrown  on  common  fire,  we  do  not  imagine  the  element  is  there- 
by destroyed  or  annihilated,  but  only  dispersed,  each  particle  of  water 
carrying  off  in  vapor  its  portion  of  the  fire,  which  it  had  attracted  and 
attached  to  itselfl 
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N.  B.  This  experiment  should  be  made  in  a  doset^ 
where  the  air  is  very  still,  or  it  will  be  apt  to  fail. 

The  light  of  the  sun  thrown  strongly  on  both  cork 
and  shot  by  a  looking-glass,  for  a  long  time  together, 
does  not  impair  the  repellency  in  the  least.  This  dif- 
ference between  fire-light  and  sun-light  is  another  thing 
that  seems  new  and  extraordinary  to  us.* 

We  had  for  some  time  been  of  opinion,  that  the 
electrical  fire  was  not  created  by  friction,  but  collected, 
being  really  an  element  diffused  among,  and  attracted 
by,  other  matter,  particularly  by  water  and  metals.  We 
had  even  discovered  and  demonstrated  its  afflux  to  the 
electrical  sphere,  as  well  as  its  efflux,  by  means  of  little, 
light  windmill-wheels  made  of  stiff  paper  vanes,  fixed 
obliquely,  and  turning  freely  on  fine  wire  axes ;  also 
by  little  wheels,  of  the  same  matter,  but  formed  like 
water-wheels.  Of  the  disposition  and  application  of 
which  wheels,  and  the  various  phenomena  resulting,  I 
could,  if  I  had  time,  fill  you  a  sheetf  The  impossibil- 
ity <jf  electrizing  one*s  self  (though  standmg  on  wax) 
by  rubbing  the  tube,  and  drawing  the  fire  from  it ;  and 
the  manner  of  doing  it,  by  passing  the  tube  near  a 
person  or  thmg  standing  on  the  flocx*,  &c.,  had  also  oc- 
curred to  us  some  months  before  Mr.  Watson's  inge- 
nious Sequel  came  to  hand ;  and  these  were  some  of  the 


*  This  difierent  effect  probably  did  not  arise  firom  any  difference  in  the 
li^t,  but  rather  from  the  particles  separated  from  the  candle,  being  first 
attracted  and  then  repelled,  carrying  off  the  electric  matter  with  them; 
and  from  the  rarefying  the  air,  between  the  glowing  coal  or  red-hot  iron 
and  the  electrized  shot,  through  which  rarefied  air  the  electric  fluid  could 
mote  readily  pass. 

f  These  experiments  with  the  wheels  were  made  and  communicated 
to  me  by  my  worthy  and  ingenious  friend,  Mr.  Philip  Syng ;  but  we  afier« 
wards  discovered,  that  the  motion  of  those  wheels  was  not  owing  to  any 
afflux  or  efflux  of  the  electric  fluid,  but  to  various  circumstances  of  at- 
traction and  repulsion.    1750. 
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new  things  I  intended  to  have  ccminunicated  to  you. 
But  now  I  need  only  mention  some  particulars  not 
hinted  in  that  piece,  with  our  reasonings  thereupon ; 
though  perhaps  the  latter  might  well  enough  be  spared. 

1.  A  person  standing  on  wax,  and  rubbing  the  tube, 
and  another  person  on  wax  drawmg  the  fire,  they  win 
both  of  them  (provided  they  do  not  stand  so  as  to 
touch  one  another)  appear  to  be  electrized,  to  a  person 
standing  on  the  floor ;  that  is,  he  will  perceive  a  spaiic 
an  approaching  each  of  them  with  his  knuckle. 

2.  But,  if  the  persons  on  wax  touch  one  another 
during  the  exciting  of  the  tube,  neither  of  them  wiH 
appeared  to  be  electrized. 

3.  If  they  touch  one  another  after  exciting  the  tube, 
and  drawing  the  fire  as  a^esaid,  there  will  be  a  strong* 
er  spark  between  them,  than  was  between  either  of 
them  and  the  person  on  the  Aoot. 

4.  After  such  strong  spark,  neither  of  them  discovtf 
any  electricity. 

These  appearances  we  attempt  to  account  for  thus. 
We  suppose,  as  aforesaid,  that  electrical  fire  is  a  com- 
mon element,  of  which  every  one  of  the  three  persons 
above  mentioned  has  his  equal  share,  before  any  opera* 
tion  is  begun  with  the  tube,  ^j  who  stands  on  wax 
and  rubs  the  tube,  collects  the  electrical  fire  fi'om  him- 
self into  the  glass;  and,  his  communi(iation  with  the 
common  stock  being  cut  off  by  the  wax,  his  body  is 
not  again  immediately  supplied  By  (who  stands  on 
wax  likewise)  passing  his  knuckle  along  near  the  tube, 
receives  the  fire  which  was  collected  by  the  glass  from 
j1;  and  his  communication  with  the  common  stock 
being  likewise  cut  oS,  he  retains  the  additional  quantity 
received.  To  (7,  standing  on  the  floor,  both  appear  to 
be  electrized ;  for  he,  having  only  the  middle  quantity 
of  electrical  fire,  receives  a  spark  upon  approaching  B, 

VOL.  V.  24  p* 
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who  has  an  over  quantity ;  but  gives  one  to  A,  who 
has  an  under  quantity.  If  A  and  B  approach  to  touch 
each  Dther,  the  spark  is  stronger,  because  the  difference 
between  them  b  greater.  After  such  touch  there  is  no 
spark  between  either  of  them  and  C,  because  the  elec- 
trical fire  in  all  is  reduced  to  the  original  equality.  If 
they  touch  while  electrizing,  the  equality  is  never  de- 
stroyed, the  fire  only  circulating.  Hence  have  arisen 
some  new  terms  among  us ;  we  say  B  (and  bodies  like 
,  circumstanced)  is  electrized  positively;  ^,  negatively. 
Or  rather,  B  is  electrized  plus ;  Aj  minus.  And  we 
daily  in  our  experiments  electrize  bodies  plus  or  minus, 
as  we  think  proper.  To  electrize  plus  or  minus,  no 
more  needs  to  be  known  than  this,  that  the  parts  of  the 
tube  or  sphere  that  are  rubbed,  do,  in  the  instant  of 
the  friction,  attract  the  electrical  fire,  and  therefore  take 
it  from  the  thing  rubbing ;  the  same  parts  immediately, 
as  the  friction  upon  them  ceases,  are  disposed  to  give 
the  fire  they  have  received  to  any  body  that  has  less. 
Thus  you  may  circulate  it,  as  Mr.  Watson  has  shown ; 
you  may  also  accumulate  or  subtract  it,  upon  or  from 
any  body,  as  you  connect  that  body  with  the  rubber,  or 
with  the  receiver,  the  communication  with  the  common 
stock  being  cut  off.  We  think  that  ingenious  gentle- 
man was  deceived,  when  he  imagined  (in  his  Sequel), 
that  the  electrical  fire  came  down  the  wire  fix^m  the 
ceiling  to  the  gun-barrel,  thence  to  the  sphere,  and  so 
electrized  the  machine  and  the  man  turning  the  wheel, 
&c.  We  suppose  it  was  driven  off,  and  not  brought 
on  through  that  wire ;  and  that  the  machine  and  man, 
&c.,  were  electrized  minus,  that  is,  had  less  electrical 
fire  in  them  than  things  in  common. 

As  the  vessel  is  just  upon  sailing,  I  cannot  give  you 
so  large  an  account  of  American  electricity  as  1  intend- 
ed ;  I  shall  only  mention  a  few  particulars  more.    We 
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find  granulated  lead  better  to  fill  the  phial  with,  than 
water,  being  easily  warmed,  and  keepmg  warm  and 
dry  in  damp  air.  We  fire  spirits  with  the  wire  of  the 
phial.  We  light  candles,  just  blown  out,  by  drawing  a 
spark  among  the  smoke,  between  the  wire  and  snuffers. 
We  represent  lightning,  by  passing  the  wire  in  the  dark, 
over  a  China  plate,  that  has  gilt  flowers,  or  applying  it 
to  gilt  frames  of  lookmg-glasses,  &c.  We  electrize  a 
person  twenty  or  more  times  running,  with  a  touch  of 
the  finger  on  the  wire,  thus  ;  He  stands  on  wax.  Give 
him  the  electrized  botde  in  his  hand.  Touch  the  wire 
with  your  finger,  and  then  touch  his  hand  or  face ;  there 
are  sparks  every  time.*  We  increase  the  force  of  the 
electrical  kiss  vasdy,  thus ;  Let  A  and  B  stand  on  wax ; 
or  A  on  wax,  and  B  on  the  floor ;  give  one  of  them 
the  electrized  phial  in  hand ;  let  the  other  take  hold  of 
the  wire ;  there  will  be  a  small  spark ;  but  when  their 
lips  approach,  they  will  be  struck  and  shocked.  The 
same,  if  another  gentleman  and  lady,  C  and  D,  stand- 
ing also  on  wax,  and  joming  hands  with  A  and  By 
salute  or  shake  hands.  We  suspend  by  fine  silk  thread 
a  counterfeit  spider,  made  of  a  small  piece  of  burnt 
cork,  with  legs  of  linen  thread,  and  a  grain  or  two  of 
•lead  stuck  in  him,  to  give  him  more  weight.  tUpon 
the  table,  over  which  he  hangs,  we  stick  a  wire  upright, 
as  high  as  the  phial  and  wire,  four  or  five  inches  fi-om 
the  spider ;  then  we  animate  him,  by  setting  the  elec- 
trified phial  at  the  same  distance  on  the  other  side  of 
him ;  he  will  immediately  fly  to  the  wire  of  the  phial, 
bend  his  legs  in  touching  it,  then  spring  off,  and  fly  to 
the  wire  in  the  table,  thence  again  to  the  wire  of  the 

*  By  taking  a  spark  from  the  wire,  the  electricity  within  the  bottle  ii 
diminished ;  the  outside  of  the  botUe  then  draws  some  from  the  person 
holding  it,  and  leaves  him  in  the  negative  state.  Then  when  his  hand  or 
face  is  touched,  an  equal  quantity  ia  restored  to  him  from  the  person 
touching. 
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phial,  playing  with  his  legs  agamst  both,  in  a  very  en- 
tertaining manner,  appearing  perfectly  alive  to  persons 
unacquainted.  He  will  contmue  this  motion  an  hour  or 
more  in  dry  weather.  We  electrify,  upon  wax  in  the 
dark,  a  book  that  has  a  double  line  of  gold  round  upon 
the  covers,  and  then  apply  a  knuckle  to  the  gilding ; 
the  fire  appears  everywhere  upon  the  gold  like  a  flash 
of  lightning ;  not  upon  the  leather,  nor  if  you  touch  the 
leather  mstead  of  the  gold.  We  rub  our  tubes  with 
buckskin,  and  observe  always  to  keep  the  same  side 
to  the  tube,  and  never  to  sully  the  tube  by  handling ; 
thus  they  work  readily  and  easily,  without  the  least 
fatigue,  espedally  if  kept  in  tight  pasteboard  cases, 
Imed  with  flannel,  and  sitting  close  to  the  tube.*  This 
I  mention,  because  the  European  papers  on  electricitf 
fi^quently  speak  of  rubbing  the  tube  as  a  fatiguing 
exercise.  Our  spheres  are  fixed  on  iron  axes,  which 
pass  through  them.  At  one  end  of  the  axis  there  is  a 
small  handle,  with  which  you  turn  the  sphere  like  a 
common  grindstone.  This  we  find  very  commodious, 
as  the  machine  takes  up  but  little  room,  is  portable, 
and  may  be  enclosed  in  a  tight  box,  when  not  in  use. 
It  is  true,  the  sphere  does  not  turn  so  swift  as  when 
the  gteat  wheel  is  used;  but  swiftness  we  think  of' 
little  importance,  since  a  few  turns  will  charge  the  phial, 
&c.,  sufficiently.t 

I  am,  &c. 

B.  Franklin. 


*  Our  tubes  are  made  here  of  green  glass,  twenty-seven  or  tliir^ 
inches  long,  as  big  as  can  be  grasped, 
i  This  simple,  easily-made  machine  was  a  contrivance  of  Mr.  Syng's. 
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TO   PETER   COLLINSON. 

Observations  on  the  Leyden  Bottle^  with  Experiments 
proving  the  different  Electrical  State  of  its  different 
Surfaces, 

Philadelphia,  1  September,  1747. 

Sir, 
The  necessary  trouble  of  copying  long  letters,  which 
perhaps,  when  they  come  to  your  hands,  may  contain 
nothmg  new,  or  worth  your  reading,  (so  quick  is  the 
progress  made  with  you  in  electricity,)  half  discourages 
me  from  writmg  any  more  on  that  subject  Yet  I  can- 
not forbear  adding  a  few  observations  on  M,  Muschen- 
broek^s  wonderful  bo'de. 

1.  The  non-electrc  contained  in  the  bottle  differs, 
when  electrized,  from  a  non-electric  electrized  out  of  the 
bottle,  in  this ;  that  the  electrical  fire  of  the  latter  is  ac- 
cumulated on  its  surface^  and  forms  an  electrical  atmos- 
phere round  it  of  considerable  extent ;  but  the  electrical 
fire  is  crowded  into  the  substance  of  the  former,  the 
glass  confining  it.* 

2.  At  the  same  time  that  the  wire  and  the  top  of  the 
bottle,  &c.  is  electrized  positively  or  plus^  the  bottom 
of  the  bottle  is  electrized  negatively  or  mtnt^,  in  exact 
proportion ;  that  is,  whatever  quantity  of  electrical  fire 
is  thrown  in  at  the  top,  an  equal  quantity  goes  out  of 
the  bottom.t  To  understand  this,  suppose  the  common 
quantity  of  electricity  m  each  part  of  the  bottie,  before 

*  See  this  opinion  rectified  in  §  16  and  17  of  the  next  letter.  The  fire 
in  the  hottle  was  found  by  subsequent  ezperimentB  not  to  be  contained  in 
the  non-electric,  but  in  the  gla$s.    1748. 

t  What  is  said  here,  and  after,  of  the  top  and  bottom  of  the  bottle,  is 
true  of  the  inmde  and  outnde  surfaces,  and  should  have  been  so  ex- 
pxessed. 
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the  operation  begins,  is  equal  to  twenty ;  and  at  every 
stroke  of  the  tube,  suppose  a  quantity  equal  to  one  is 
thrown  in;  then,  after  the  first  stroke,  the  quantity 
contained  in  the  wire  and  upper  part  of  the  bottle  will 
be  twenty-one,  in  the  bottom  nineteen ;  after  the  second, 
the  upper  part  will  have  twenty -two,  the  lower  eighteen, 
and  so  on,  till,  after  twenty  strokes,  the  upper  part  will 
have  a  quantity  of  electrical  fire  equal  to  forty,  the  lower 
part  none ;  and  then  the  operation  ends ;  for  no  more 
can  be  thrown  into  the  upper  part,  when  no  more  can 
be  driven  out  of  the  lower  part.  If  you  attempt  to 
throw  more  m,  it  is  spewed  back  through  the  wire,  or 
flies  out  in  loud  cracks  through  the  sides  of  the  bottle. 

3.  The  equilibrium  cannot  be  restored  in  the  botde 
by  inward  communication  or  contact  of  the  parts ;  but 
it  must  be  done  by  a  communication  formed  without 
the  bottle,  between  the  top  and  bottom,  by  some  non- 
electric, touching  or  approaching  both  at  the  same  time ; 
in  which  case  it  is  restored  with  a  violence  and  quick- 
ness mexpressible ;  or  touching  each  alternately,  in 
which  case  the  equilibrium  is  restored  by. degrees. 

4.  As  no  more  electrical  fire  can  be  thrown  into 
the  top  of  the  botde,  when  all  is  driven  out  of  the  bot- 
tom, so,  in  a  botde  not  yet  electrized,  none  can  be 
thrown  mto  the  top,  when  none  can  get  out. at  the 
bottom ;  which  happens  either  when  the  bottom  ^p  too 
thick,  or  when  the  botde  is  placed  on  an  electrlq^  |)er 
se.  Again,  when  the  bottle  is  electrized,  but  litdo  of 
the  electrical  fire  can  be  draum  out  fi-om  th^  top,j  by 
touching  the  wire,  unless  an  equal  quantity  can  at  the 
same  time  get  in  at  the  bottom.*  Thus,  place  an  eligc- 
trized  bottle  on  clean  glass  or  dry  wax,  and  you  \vill 
not,  by  touchmg  the  wire,  get  out  the  fire  from  the  top 
*■■''■'  ' '  ■  ■    ■■ , 

*  See  the  preceding  note,  relating  to  top  and  hoUoTiu 
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Place  it  on  a  non-electric,  and  touch  the  wire,  you  will 
get  it  out  m  a  short  time ;  but  soonest  when  you  form 
a  direct  communication  as  above. 

So  wonderfully  are  these  two  states  of  electricity, 
the  plus  and  minus^  combined  and  balanced  in  this  mi- 
raculous bottle !  situated  and  related  to  each  other  in  a 
manner  that  I  can  by  no  means  comprehend !  If  it 
were  possible  that  a  bottle  should  in  one  part  contam  a 
quantity  of  air  strongly  compressed,  and  in  another  part 
a  perfect  vacuum,  we  know  the  equilibrium  would  be 
instantly  restored  within.  But  here  we  have  a  bottle 
containing  at  the  same  time  a  plenum  of  electrical  fire, 
and  a  vacuum  of  the  same  fire ;  and  yet  the  equilibrium 
cannot  be  restored  between  them  but  by  a  communica- 
tion without  I  though  the  plenum  presses  violently  to 
expand,  and  the  hungry  vacuum  seems  to  attract  as 
violently  in  order  to  be  filled. 

6.  The  shock  to  the  nerves  (or  convulsion  rather)  is 
occasioned  by  the  sudden  passing  of  the  fire  through 
the  body  in  its  way  fi-om  the  top  to  the  bottom  of  the 
bottle.  The  fire  takes  the  shortest  *  course,  as  Mr. 
Watson  justly  observes.  But  it  does  not  appear  from 
experiment,  that,  in  order  for  a  person  to  be  shocked, 
a  communication  with  the  floor  is  necessary;  for  he 
that  holds  the  bottle  with  one  hand,  and  touches  the 
wire  with  the  other,  will  be  shocked  as  much,  though 
his  shoes  be  dry,  or  even  standing  on  wax,  as  other- 
wise. And,  on  the  touch  of  the  wire  (or  of  the  gun- 
barrel,  which  is  the  same  thing),  the  fire  does  not  pro- 
ceed from  the  touchmg  finger  to  the  wire,  as  is  sup- 
posed, but  fix)m  the  wire  to  the  finger,  and  passes 
through  the  body  to  the  other  hand,  and  so  into  the 
bottom  of  the  bottle. 

*  Other  circamstances  being  eqnaL 
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Experiments  confirming  the  above. 

EXPERIMENT    I. 

Place  an  electrized  phial  on  wax ;  a  small  cork  ball, 
suspended  by  a  dry  silk  thread,  held  in  your  hand,  and 
brought  near  to  the  wire,  will  first  be  attracted,  and  then 
repelled;  when  in  this  state  of  repellency,  sink  your 
hand,  that  the  ball  may  be  brought  towards  the  bottom 
of  the  bottle ;  it  will  be  there  instantly  and  strongly 
attracted,  till  it  has  parted  with  its  fire. 

If  the  bottle  had  a  positive  electrical  atmosphere,  as 
well  as  the  wire,  an  electrified  cork  would  be  repelled 
from  one  as  well  as  fi-om  the  other. 

EXPERIMENT    II. 

Pl.  L  Fig.  1.  From  a  bent  wire  (a)  sticking  in  the  ta- 
ble, let  a  small  linen  thread  (b)  hang  down  within  half 
an  mch  of  the  electrized  phial  (c).  Touch  the  wire 
or  the  phial  repeatedly  with  your  finger,  and  at  every 
touch  you  will  see  the  thread  instantly  attracted  by  the 
bottle.  (This  is  best  done  by  a  vinegar-cruet,  or  some 
such  bellied  bottle.)  As  soon  as  you  draw  any  fire  out 
fix)m  the  upper  part  by  touchmg  the  wire,  the  lower 
part  of  the  bottle  draws  an  equal  quantity  in  by  the 
thread. 

EXPERIMENT   III. 

Fig.  2.  Fix  a  wire  m  the  lead,  with  which  the 
bottom  of  the  botde  is  armed  ((Q,  so  as  that,  bending 
upwards,  its  ring-end  may  be  level  with  the  top  or  ring- 
end  of  the  wire  m  the  coric  (e),  and  at  three  or  four 
mches  distance.  Then  electrize  the  bottle,  and  place 
it  on  wax.  If  a  cork,  suspended  by  a  silk  thread  (/), 
hang  between  these  two  wires,  it  will  play  incessandy 
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from  one  to  the  other,  tiD  the  bottle  is  no  longer  elec- 
trized ;  that  is,  it  fetches  and  carries  fire  from  the  top 
to  the  bottom*  of  the  bottle,  till  the  equilibrium  is 
restored. 

EXPERIMENT    IT. 

Fig.  3.  Place  an  electrized  phial  on  wax ;  take  a 
wire  (g)  m  form  of  a  C,  the  ends  at  such  a  distance 
when  bent,  as  that  the  upper  may  touch  the  wire  of 
the  botde,  when  the  lower  touches  the  bottom ;  stick 
the  outer  part  on  a  stick  of  sealmg-wax  (A),  which  will 
serve  as  a  handle;  then  apply  the  lower  end  to  the 
bottom  of  the  bottle,  and  graduaUy  bring  the  upper  end 
near  the  wire  in  the  cork.  The  consequence  is,  spark 
follows  spark  till  the  equilibrium  is  restored.  Touch 
the  top  first,  and,  on  approaching  the  bottom  with  the 
oth  er  end,  you  have  a  constant  stream  of  fire  from  the 
wire  entering  the  bottle.  Touch  the  top  and  bottom 
together,  and  the  equilibrium  will  mstantly  be  restored, 
the  crooked  wire  forming  the  communication. 

EXPERIMENT  T. 

Fig.  4.  Let  a  ring  of  thin  lead,  or  paper,  surround 
a  bottle  (i),  even  at  some  distance  from  or  above  the 
bottom.  From  that  ring  let  a  wire  proceed  up,  till  it 
touch  the  wire  of  the  cork  (A;).  A  bottle  so  fixed  cannot 
by  any  means  be  electrized ;  the  equilibrium  is  never 
destroyed;  for  while  the  communication  between  the 
upper  and  lower  parts  of  the  bottle  is  continued  by 
the  outside  wire,  the  fire  only  circulates ;  what  is  driven 
out  at  bottom,  is  constantly  supplied  from  the  top.* 
Hence  a  bottle  cannot  be  electrized,  that  is  foul  or 

*  See  the  preceding  note,  relating  to  fop  and  haUom. 
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moist  on  the  outside,  if  such  moisture  continue  up  to 
the  cork  or  we. 

EXPERIMENT   TI. 

Place  a  man  on  a  cake  of  wax,  and  present  him  the 
wire  of  the  electrified  phial  to  touch,  you  standing  on 
the  floor,  and  holding  it  in  your  hand.  As  often  as  he 
touches  it,  he  will  be  electrified  plus ;  and  any  one 
standing  on  the  floor  may  draw  a  spark  from  hun.  The 
fire  m  this  experiment  passes  out  of  the  wire  into  him ; 
and  at  the  same  time  out  of  your  hand  into  the  bottom 
of  the  botde. 

EXPERIMENT   YIU 

Give  him  the  electrical  phial  to  hold;  and  do  you 
touch  the  wire ;  as  often  as  you  touch  it,  he  will  be 
electrified  ndnuSy  and  may  draw  a  spark  fi*om  any  one 
standing  on  the  floor.  The  fire  now  passes  torn  the 
wire  to  you,  and  from  him  mto  the  bottom  of  the  bottle. 

EXPERIMENT   VIII. 

Lay  two  books  on  two  glasses,  back  towards  back, 
two  or  three  inches  distant  Set  the  electrified  phial  on 
one,  and  then  touch  the  wire ;  that  book  will  be  elec- 
trified minus ;  the  electrical  fire  bemg  drawn  out  of  it 
by  the  bottom  of  the  bottle.  Take  off  the  botUe,  and, 
holding  it  in  your  hand,  touch  the  other  with  the  wire ; 
that  book  will  be  electrified  plus  ;  the  fire  passing  mto 
it  from  the  wire,  and  the  botde  at  the  same  time  sup- 
plied {rom  your  hand.  A  suspended  small  cork  ball 
will  play  between  these  books  till  the  equilibrium  is 
restored. 

EXPERIMENT   IX. 

When  a  body  is  electrized  pft«,  it  will  repel  a  posi- 
tively electrified  feather  or  small  cork  ball    When  mtnttf 
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(or  when  in  the  common  state),  it  will  attract  them, 
but  stronger  when  minus  than  when  in  the  comm<»i 
state,  the  difference  bemg  greater. 

EZPESIMENT   Z. 

Though,  as  in  Experiment  YI,  a  man  standing  on 
wax  may  be  electrized  a  number  of  times  by  repeat- 
edly touching  the  wire  of  an  electrized  bottle  (held  in 
the  hand  of  one  standing  on  the  floor),  he  receiving  the 
fire  from  the  wire  each  time ;  yet  holding  it  in  his  own 
hand,  and  touching  the  wire,  though  he  draws  a  strong 
spark,  and  is  violently  shocked,  no  electricity  remains 
in  him;  the  fire  only  passing  through  him,  fit>m  the 
upper  to  the  lower  part  of  the  bottle.  Observe,  before 
the  shock,  to  let  some  one  on  the  floor  touch  him  to 
restore  the  equilibrium  in  his  body;  for,  m  taking  hold 
or  the  bottom  of  the  bottle,  he  sometimes  becomes  a 
little  electrized  ndnus,  which  will  contmue  after  the 
shock,  as  would  also  any  plus  electricity,  which  he 
might  have  given  him  before  the  shock.  For  restoring 
the  equilibrium  in  the  bottle  does  not  at  all  affect  the 
electricity  in  the  man  through  whom  the  fire  passes; 
that  electricity  is  neither  increased  nor  diminished 

BXPERIMEirr   XI. 

The  passing  of  the  electrical  fire  from  the  upper  to 
the  lower  part*  of  the  bottle,  to  restore  the  equUibriuin, 
is  rendered  strongly  visible  by  the  following  pretty 
experiment  Take  a  book  whose  covering  is  ^eted 
with  gold ;  bend  a  wire  of  eight  or  ten  inches  long,  in 
the  form  of  (m).  Fig.  6 ;  slip  it  on  the  end  of  the  cover 
of  the  book,  over  the  gold  line,  so  as  that  the  shoulder 
of  it  may  press  upon  one  end  of  the  gold  line,  the  ring 

•  That  is,  irom  the  inttde  to  the  wMde. 
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up,  but  leaning  towards  the  other  end  of  the  booL 
Lay  the  book  on  a  glass  or  wax,*  and  on  the  other 
end  of  the  gold  lines  set  the  bottle  electrized ;  then 
bend  the  springing  wire,  by  pressing  it  with  a  stick  of 
wax,  till  its  ring  approaches  the  ring  of  the  bottle  wire ; 
instantly  there  is  a  strong  spark  and  stroke,  and  the 
whole  line  of  gold,  which  completes  the  communication 
between  the  top  and  bottom  of  the  bottie,  will  appear 
a  vivid  flame,  like  the  sharpest  lightning.  The  closer 
the  contact  between  the  shoulder  of  the  wire  and  the 
gold  at  one  end  of  the  line,  and  between  the  bottom  of 
the  bottle  and  the  gold  at  the  other  end,  the  better  the 
experiment  succeeds.  The  room  should  be  darkened. 
If  you  would  have  the  whole  filleting  round  the  cover 
appear  m  fire  at  once,  let  the  bottie  and  wire  touch  the 
gold  m  the  diagonally  opposite  comers. 

I  am,  &c. 

B.  Frakklut. 


TO   P£T£R  COLLINSOlf. 

Farther  Experiments  confirming  the  preceding  Obser- 
vations. —  Leyden  Bottle  analyzed.  —  Electrical  Bat- 
tery.  —  Magical  Picture.  —  Electrical  Wheel  or  Jack. 
— Electrical  Feast. 

Philadelphia,  174a 

Sir, 
^  1.  There  will  be  the  same  explosion  and  shock  if 
the  electrified  phial  is  held  in  one  hand  by  the  hook, 
and  the  coating  touched  with  the  other,  as  when  held 
by  the  coating,  and  touched  at  the  hook. 

*  Placing  the  book  on  glass  or  wax  is  not  necessary  to  produce  tho 
appearance ;  it  is  only  to  show  that  the  visible  electricity  is  not  brought 
up  from  the  conunon  stock  in  the  earth. 


BosiwuPuUt^JUd  hy  BUUard,  Gray  A  09 
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2.  To  take  the  charged  phial  safely  by  the  hook, 
and  not  at  the  same  time  dimmish  its  force,  it  must 
first  be  set  down  on  an  electric  per  se. 

3.  The  phial  will  be  electrified  as  strongly,  if  held 
by  the  hook,  and  the  coating  applied  to  the  globe  or 
tube;  as  when  held  by  the  coatmg,  and  the  hook 
applied.* 

4.  But  the  direction  of  the  electrical  fire,  being  dif- 
ferent in  the  charging,  will  also  be  different  in  the  ex- 
plosion. The  botde  charged  through  the  hook,  will 
be  discharged  through  the  hook;  the  bottle  charged 
through  the  coating,  will  be  discharged  through  the 
coating;  and  not  otherways;  for  the  fire  must  come 
out  the  same  way  it  went  in. 

5.  To  prove  this,  take  two  bottles  that  were  equally 
charged  throqgh  the  hooks,  one  in  each  hand;  bring 
their  hooks  near  each  other,  and  no  spark  or  shock 
will  follow ;  because  each  hook  is  disposed  to  give  fire, 
and  neither  to  receive  it  Set  one  of  the  botdes  down 
on  glass,  take  it  up  by  the  hook,  and  apply  its  coatmg 
to  the  hook  of  the  other;  then  there  will  be  an  ex- 
plosion and  shock,  and  both  bottles  will  be  discharged. 

6.  Vary  the  experiment,  by  charging  two  phials 
equally,  one  through  the  hook,  the  other  through  the 
coating ;  hold  that  by  the  coating  which  was  charged 
through  the  hook,  and  that  by  the  hook  which  was 
charged  through  the  coating ;  apply  the  hook  of  the 
first  to  the  coating  of  the  other,  and  there  will  be  no 
shock  or  spark.  Set  that  down  on  glass  which  you 
held  by  the  hook,  take  it  up  by  the  coatmg,  and  bring 
the  two  hooks  together ;  a  spark  and  shock  will  follow, 
and  both  phials  be  discharged. 

*  This  was  a  discovery  of  the  very  ingenious  Mr.  KinnexBley,  and  by 
him  conmmnicated  to  me. 
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In  thi3  experiment  the  bottles  are  totally  discharged, 
or  the  equilibrium  withm  them  restored.  The  abounds 
tng'  of  fire  in  one  of  the  hooks  (or  rather  in  the  internal 
surface  o{  one  botde)  bemg  exactly  equal  to  the  toant- 
ing  of  the  other;  and  therefore,  as  each  botde  has  m 
itself  the  abounding  as  well  as  the  toantingf  the  wanting 
and  abounding  must  be  equal  in  each  botde.  See  ^  8» 
9,  10,  IL  But  if  a  man  holds  in  his  hands  two  bot- 
des,  one  fully  electrified,  the  other  not  at  all,  and  brings 
their  hooks  together,  he  has  but  half  a  shock,  and  the 
botdes  will  both  remain  half  electrified,  the  one  bemg 
half  discharged,  and  the  other  half  charged. 

7.  Place  two  phials  equally  charged  on  a  table,  at 
five  or  six  inches  distance.  Let  a  cork  ball,  suspended 
by  a  silk  thread,  hang  between  them.  If  the  phials 
were  both  charged  through  their  hooks,  the  cork,  when 
it  has  been  attracted  and  repelled  by  the  one,  will  not 
be  attracted,  but  equally  repelled  by  the  other.  But,  if 
the  phials  were  charged,  the  one  through  the  hook,  and 
the  other  through  the  coating,*  the  ball,  when  it  is  re- 
pelled from  one  hook,  will  be  as  strongly  attracted  by 
the  othef,  and  play  vigorously  between  them,  fetching 
the  electric  fluid  fi:om  the  one,  and  delivering  it  to  the 
other,  till  both  phials  are  nearly  dischai^ed. 

8.  When  we  use  the  terms  of  charging  and  discharg-^ 
ing  the  phial,  it  b  in  compliance  with  custom,  and  kic 
want  of  others  more  suitable.  Since  we  are  of  opinion, 
that  there  is  really  no  more  electrical  fire  in  the  phial 
after  what  is  called  its  charging^  than  before,  nor  less 
after  its  discharging;  excepdng  only  the  small  spark 


*  To  charge  a  bottle  commodiously  Uifough  the  coating,  place  it  on  a 
l^ass  stand;  form  a  commnnication  from  the  prime  conductor  to  the  coat- 
ing, and  another  from  the  hook  to  the  wall  or  floor.  When  it  is  charged, 
lemove  the  latter  communication  before  you  take  bold  of  the  bottle, 
otherwise  great  part  of  the  fire  will  escape  by  it. 
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(tot  might  be  given  to^  and  taken  from,  the  non-electric 
matter,  if  separated  fix>m  the  bottle,  which  spark  may 
not  be  equal  to  a  five-hundredth  part  ci  what  is  called 
the  exjdosion. 

For  if,  on  the  explosion,  the  electrical  fire  came  out 
of  the  bottle  by  one  part,  and  did  not  enter  in  again 
by  another,  then,  if  a  man,  standing  on  wax,  and  hold- 
ing the  bottle  in  one  hand,  takes  the  spark  by  touch* 
mg  the  wire  hook  with  the  other,  the  bottle  being 
thereby  discharged,  the  man  would  be  charged;  or 
whatever  fire  was  lost  by  (me,  would  be  found  in  the 
other,  since  there  was  no  way  for  its  escape ;  but  the 
contrary  is  true. 

9.  Besides,  the  phial  will  not  suffer  what  is  qalled  a 
charging,  unless  as  much  fire  can  go  out  of  it  one 
way,  as  is  thrown  in  by  another.  A  phial  cannot  be 
charged  standing  on  wax  or  glass,  or  hanging  on  the 
prime  conductor,  unless  a  communication  ^  be  formed 
between  its  coating  and  the  floor. 

10.  But  suspend  two  or  more  phials  on  the  prime 
conductor,  one  hanging  on  the  tail  of  the  other ;  and  a 
wire  from  the  last  to  the  floor,  an  equal  number  of 
turns  of  the  wheel  shall  charge  them  all  equally,  and 
every  one  as  much  as  one  alone  would  have  been; 
what  is  driven  out  at  the  tsdl  of  the  first,  servmg  to 
charge  the  second ;  what  is  driven  out  of  the  second 
chai^g  the  third ;  and  so  on.  By  this  means  a  great 
number  of  botdes  might  be  charged  with  the  same 
labor,  and  equally  high,  with  one  alone ;  were  it  not 
that  every  bottle  receives  new  fire,  and  loses  its  okl 
with  some  reluctance,  or  rather  gives  some  small  resbt- 
ance  to  the  charging,  which  in  a  number  of  bottles  be* 
comes  more  equal  to  the  charging  power,  and  so  repels 
the  fire  back  again  on  the  globe,  9>oner  m  proportion 
than  a  single  bottle  would  do. 
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11.  When  a  bottle  is  charged  m  the  common  way, 
its  inside  and  outside  surfaces  stand  ready,  the  one  to 
give  fire  by  the  hook,  the  other  to  receive  it  by  the 
coating ;  the  one  is  full  and  ready  to  throw  out,  the 
other  empty  and  extremely  hungry ;  yet,  as  the  first 
will  not  give  outj  unless  the  other  can  at  the  same  in- 
stant receive  tn,  so  neither  will  the  latter  receive  in, 
unless  the  first  can  at  the  same  instant  give  out.  When 
both  can  be  done  at  once,  it  is  done  with  inconceivable 
quickness  and  violence. 

12.  So  a  straight  spring  (though  the  comparison  does 
not  agree  in  every  particular),  when  forcibly  bent,  must, 
to  restore  itself,  contract  that  side  which  m  the  bending 
was  extended,  and  extend  that  which  was  contracted ; 
if  either  of  these  two  operations  be  hindered,  the  other 
cannot  be  done.  But  the  spring  is  not  said  to  be 
charged  with  elasticity  when  bent,  and  discharged  when 
unbent ;  its  quantity  of  elasticity  is  always  the  same. 

13.  Glass,  in  like  manner,  has  within  its  substance 
always  the  same  quantity  of  electrical  fire,  and  that  a 
very  great  quantity  m  proportion  to  the  mass  of  glass, 
as  shall  be  shown  hereafter. 

14.  This  quantity,  proportioned  to  the  glass,  it  strong* 
ly  and  obstinately  retains,  and  will  have  neither  more 
nor  less,  though  it  will  suffer  a  change  to  be  made  in 
its  parts  and  situation ;  that  is,  we  may  take  away  part 
of  it  from  one  of  the  sides,  provided  we  throw  an  equal 
quantity  into  the  other, 

15.  Yet,  when  the  situation  of  the  electrical  fiire  is 
thus  altered  m  the  glass;  when  some  has  been  taken 
from  one  side,  and  some  added  to  the  other,  it  will  not 
be  at  rest,  or  in  its  natural  state,  till  it  is  restored  to  its 
original  equality.  And  this  restitution  cannot  be  made 
through  the  substance  of  the  glass,  but  must  be  done 
by  a  non-electric  communication  formed  without,  fit>m 
surface  to  surface. 
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16.  Thus,  the  whole  force  of  the  bottle,  and  power 
of  giving  a  shock,  is  in  the  glass  itself;  the  non- 
electrics  in  contact  with  the  two  surfaces,  servmg  only 
to  gwe  and  receive  to  and  from  the  several  parts  of 
the  glass ;  that  is,  to  give  on  one  side,  and  take  away 
from  the  other. 

17.  This  was  discovered  here  in  the  following  man- 
ner ;  purposing  to  analyze  the  electrified  bottle,  m  or- 
der to  find  wherein  its  strength  lay,  we  placed  it  on 
glass,  and  drew  out  the  cork  and  wire,  which  for  that 
purpose  had  been  loosely  put  in.  Then  taking  the 
botde  in  one  hand,  and  bringing  a  finger  of  the  other 
near  its  mouth,  a  strong  spark  came  from  the  water, 
and  the  shock  was  as  violent  as  if  the  wire  had  re- 
mained in  it,  which  showed  that  the  force  did  not  lie 
in  the  wire.  Then,  to  fimd  if  it  resided  in  the  water, 
being  crowded  mto  and  condensed  in  it,  as  confined  by 
the  glass,  whicfi  had  been  our  former  opinion,  we  elec- 
trified the  botde  agam,  and,  placmg  it  on  glass,  drew 
out  the  wire  and  cork  as  before ;  then,  taking  up  the 
bottle,  we  decanted  all  its  water  into  an  empty  bottle, 
which  likewise  stood  on  glass ;  and  taking  up  that  other 
botde,  we  expected,  if  the  force  resided  in  the  water, 
to  find  a  shock  fix)m  it;  but  there  was  none.  We 
judged  then,  that  it  must  either  be  lost  in  decanting,  or 
remain  in  the  first  botde.  The  latter  we  found  to  be 
true;  for  that  botde  on  trial  gave  the  shock,  though 
filled  up  as  it  stood  with  fresh  unelectrified  water  from 
a  tea-pot.  To  find,  then,  whether  glass  had  this  prop- 
erty merely  as  glass,  or  whether  the  form  contributed 
any  thing  to  it,  we  took  a  pane  of  sash-glass,  and, 
laymg  it  on  the  hand,  placed  a  plate  of  lead  on  ita 
upper  surface ;  then  electrified  that  plate,  and  bringing 
a  finger  to  it,  there  was  a  spark  and  shock.  We  then 
took  two  plates  of  lead  of  equal  dimensions,  but  less 

VOL.  V.  26 


202  FRANKLIN'S  WRITINGS. 

than  the  glass  by  two  inches  every  way,  and  electri- 
fied the  glass  between  them,  by  electrifymg  the  up^ 
permost  lead ;  then  separated  the  glass  from  the  lead, 
in  doing  which,  what  little  fire  might  be  in  the  lead 
was  taken  out,  and  the  glass  being  touched  in  the 
electrified  parts  with  a  finger,  afforded  only  very  small 
pricking  sparks,  but  a  great  number  of  them  might 
be  taken  from  different  places^  Then  dexterously  plac* 
ing  it  again  between  the  leaden  plates,  and  complete 
ing  a  circle  between  the  two  surfaces,  a  violent  shock 
ensued.  Which  demonstrated  the  power  to  reside  in 
glass  as  glass,  and  that  the  non-eiectrics  in  contact 
served  only,  like  the  armature  of  a  loadstone,  to  unite 
the  force  of  the  several  parts,  and  bring  them  at  once 
to  any  point  desired ;  it  being  the  property  of  a  non- 
electric, that  the  whole  body  mstantly  receives  or  ^ves 
what  electrical  fire  is  given  to,  or  taken  firom,  any  one 
of  its  parts. 

18.  Upon  this  we  made  what  we  called  an  electrical 
battery,  consisting  of  eleven  panes  of  large  sash-glass, 
armed  with  thm  leaden  plates,  pasted  on  each  side^ 
placed  vertically,  and  supported  at  two  inches  distance 
on  silk  cords,  with  thick  hooks  of  leaden  wire,  one 
fir>m  each  side,  standing  upright,  distant  fit)m  each 
other,  and  convenient  communicaticms  of  wire  and 
chain,  from  the  givmg  side  of  one  pane,  to  the  receiv-^ 
ing  side  of  the  other;  that  so  the  whole  might  be 
charged  together,  and  with  the  same  labor  as  one  ma^ 
gle  pane ;  and  another  contrivance  to  bring  the  giving 
sides,  after  chargmg,  in  contact  with  one  long  wir^ 
and  the  receivers  with  another,  which  two  long  wires 
would  give  the  force  of  all  the  plates  of  glass  at  once 
through  the  body  of  any  animal  forming  the  circle  with 
them.  The  plates  may  also  be  discharged  separately, 
or    any  number  together  that  is  required.     But  this 
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machine  is  not  much  used,  as  not  perfectly  answering 
our  mtention  with  regard  to  the  ease  of  charging, 
tor  the  reason  giren^  §  10.  We  made  also,  of  large 
^ass  panes,  magical  pictures,  and  self-moving  animated 
wheels,  presendj  to  be  described. 

19.  I  perceive  by  the  ingenious  Mr.  Watson's  last 
book,  lately  received,  that  Dr.  Bevis  had  used,  before 
we  had,  panes  of  glass  to  give  a  shock ;  *  though,  till 
that  book  came  to  hand,  I  thought  to  have  communi* 
cated  it  to  you  as  a  novelty.  The  excuse  for  men- 
tionmg  it  here  is,  that  we  tried  the  experiment  differ- 
ently, drew  different  consequences  from  it  (for  Mr. 
Watson  stiU  seems  to  think  the  fire  accumulated  on  the 
fum-ekctric  that  is  in  contact  with  the  glass,  p.  72)  and, 
as  far  as  we  hithato  know,  have  carried  it  farther. 

20.  The  magical  picture  f  is  made  thus.  Having  a 
large  mezzotinto  with  a  frame  and  glass,  suppose  of  the 
Kino  (God  preserve  him),  take  out  the  print,  and  cut 
a  pannel  out  of  it  near  two  inches  dbtant  torn  the 
firame  all  round*  If  the  cut  b  through  the  picture,  it 
is  not  the  worse.  With  thin  paste,  or  gum-water,  fix 
the  border  that  is  cut  off  on  the  mside  the  glass,  press- 
mg  it  smooth  and  close ;  then  fill  up  the  vacancy  by 
gilding  the  glass  well  with  leaf-gold  or  brass.  Gild 
likewise  the  inner  edge  of  the  back  of  the  frame  all 
round,  except  the  top  part,  and  form  a  communication 
between  that  gildmg  and  the  gilding  behind  the  glass ; 
then  put  in  the  board,  and  that  side  is  finished.  Turn 
up  the  glass,  and  gild  the  fore  side  exactly  over  the 
l^ck  gilding,  and  when  it  is  dry,  cover  it  by  pasting  on 
the  pannel  of  the  picture  that  hath  been  cut  out,  ob- 
serving to  bring  the  correspondent  parts  of  the  borda* 

*  I  have  tince  heard,  Uiat  Mr.  Smeatoa  waa  the  first  who  made  nae  of 
panes  of  glass  foe  that  porpoee. 
t  Contrived  bpr  Mr.  Kumerslej. 
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and  picture  together,  by  which  the  picture  will  appear 
of  a  piece,  as  at  first,  only  part  is  behind  the  glass,  and 
part  before.  Hold  the  picture  horizontally  by  the  top, 
and  place  a  little  morable  gilt  crown  on  the  King's 
head.  If  now  the  picture  be  moderately  electrified, 
and  another  person  take  hold  of  the  fiame  with  one 
hand,  so  that  his  fingers  touch  its  inside  gilding,  and 
with  the  other  hand  endeavour  to  take  off  the  crown, 
he  will  receive  a  terrible  blow,  and  fail  in  the  attempt 
If  the  picture  were  highly  charged,  the  consequence 
might  perhaps  be  as  fatal*  as  that  of  high  treason ;  for, 
when  the  spark  is  taken  through  a  quire  of  paper  laid 
on  the  picture  by  means  of  a  wire  communication,  it 
makes  a  fair  hole  through  every  sheet,  that  is,  through 
forty-eight  leaves,  though  a  quire  of  paper  is  thought 
good  armour  against  the  push  of  a  sword,  or  even  against 
a  pistol  bullet,  and  the  crack  is  exceeding  loud.  The 
operator,  who  holds  the  picture  by  the  upper  end, 
where  the  inside  of  the  fiame  is  not  gilt,  to  prevent  its 
falling,  feels  nothing  of  the  shock,  and  may  touch  the 
face  of  the  picture  without  danger,  which  he  pretends 
is  a  test  of  his  loyalty.  If  a  ring  of  persons  take  the 
shock  among  them,  the  experiment  is  called  The  Can* 
spiraiors. 

21.  On  the  principle,  in  ^  7,  that  hooks  of  bottles, 
differently  charged,  will  attract  and  repel  differently, 
is  made  an  electrical  wheel,  that  turns-  with  consider- 
able strength.  A  small  upright  shaft  of  wood  passes 
at  right  angles  through  a  thin  round  board,  of  about 
twelve  mches  diameter,  and  turns  on  a  sharp  pomt  of 
iron,  fixed  in  the  lower  end,  while  a  strong  wire  in  the 
upper  end,  passing  through  a  small  hole  in  a  thin  brass 
plate,  keeps  the  shaft  truly  vertical.    About  thirty  radii 

^  We  have  since  found  it  fatal  to  small  animals,  though  not  to  large 
ones.   The  biggest  we  have  yet  killed  is  a  hen.    1750. 
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of  equal  length,  made  of  sash-glass,  cut  m  narrow 
strips,  issue  horizontally  from  the  circumference  of  the 
board,  the  ends  most  distant  from  the  centre  bemg 
about  four  inches  apart  On  the  end  of  every  one,  a 
brass  thimble  is  fixed.  If  now  the  wire  of  a  botde, 
electrified  in  the  common  way,  be  brought  near  the 
circumference  of  this  wheel,  it  will  attract  the  nearest 
thimble,  and  so  put  the  wheel  in  motion  ;  that  thimble, 
in  passing  by,  receives  a  spark,  and  thereby  being  elec- 
trified is  repeUed,  and  so  driven  forwards;  while  a 
second,  being  attracted,  approaches  the  wire,  receives 
a  spark,  and  is  driven  after  the  first,  and  so  on  till  the 
wheel  has  gone  once  round,  when  the  thimbles  before 
dectrified  approachmg  the  wire,  instead  of  being  at- 
tracted as  Aey  wers  at  first,  are  repelled,  and  the 
motion  presently  ceases.  But  if  another  bottle,  which 
had  been  charged  through  the  coating,  be  placed  near 
the  same  wheel,  its  wire  will  attract  the  thimble  re- 
pelled by  the  first,  and  thereby  double  the  force  that 
carries  the  wheel  round ;  and,  not  only  taking  out  the 
fire  that  had  been  communicated  to  the  thimbles  by 
the  first  bottle,  but  even  robbing  them  of  their  natural 
quantity,  mstead  of  being  repelled  when  they  come 
again  towards  the  first  bottle,  they  are  more  strongly 
attracted,  so  that  the  wheel  mends  its  pace,  till  it  goes 
with  great  rapidity,  twelve  or  fifteen  rounds  in  a  minute, 
and  with  such  strength,  as  that  the  weight  of  one  hun- 
dred Spanish  dollars,  with  which  we  once  loaded  it, 
did  not  seem  m  the  least  to  retard  its  motion.  This  is 
called  an  electrical  jack ;  and,  if  a  large  fowl  were  spitted 
on  the  upright  shaft,  it  would  be  carried  round  before 
a  fire  with  a  motion  fit  for  roastmg. 

22.  But  this  wheel,  like  those  driven  by  wmd,  water, 
or  weights,  moves  by  a  foreign  force,  to  wit,  that  of 
the  botdes.    The  self-moving  wheel,  though  constructed 

VOL.   V.  R 
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on  the  same  principles,  appears  more  surprismg.  It  is 
made  d  a  thin,  round  plate  o(  window-glass,  serenteen 
mches  diameter,  well  gilt  on  both  sides,  all  but  two 
inches  next  the  edge.  Two  small  hemispheres  of  wood 
are  then  fixed  with  cement  to  the  middle  of  the  upper 
and  under  sides,  centrally  opposite,  and  in  each  of  them 
a  thick  strong  wire  eight  or  ten  mches  long,  which 
together  make  the  axis  of  the  wheel  It  turns  hori- 
zontally on  a  point  at  the  lower  end  of  its  axis,  which 
rests  on  a  bit  of  brass  cemented  within  a  glass  salt- 
cellar. The  upper  end  of  its  axis  passes  through  a 
hole  in  a  thin  brass  plate  cemented  to  a  long  strong 
piece  of  glass,  which  keeps  it  six  or  eight  inches  dis- 
tant fi*om  any  non-electric,  and  has  a  small  ball  of  wax 
or  metal  on  its  top,  to  keep  in  the  fire.  In  a  circle  on 
the  table  which  supports  the  wheel,  are  fixed  twdre 
small  pillars  of  glass,  at  about  four  inches  distance,  with 
a  thimble  on  the  top  of  each.  On  the  edge  of  the 
wheel  is  a  smafl  leaden  bullet,  communicating  by  a 
wire  with  the  gilding  of  the  upper  surface  of  the  wheel ; 
and  about  six  inches  fit>m  it  is  another  bullet,  commu- 
nicating m  like  manner  with  the  under  surface.  When 
the  wheel  is  to  be  charged  by  the  upper  sui&ce,  a 
communication  must  be  made  fi*om  the  under  surface 
to  the  table.  When  it  is  well  charged,  it  begms  to 
move;  the  bullet  nearest  to  a  pillar  mores  towards 
the  thimble  on  that  pillar,  and  passing  by  electrifies  it, 
and  then  pushes  itself  fixmi  it ;  the  succeeding  buHet^ 
which  commimicates  with  the  other  surface  of  the  ^ass, 
more  strongly  attracts  that  thimble,  on  account  of  its 
being  before  electrified  by  the  other  bullet;  and  thus 
the  wheel  increases  its  motion  tin  it  comes  to  such  a 
height  that  the  resistance  of  the  air  reguhtes  it  It 
will  go  half  an  hour,  and  make,  one  mmute  with  an- 
other, twenty  turns  m  a  minute,  which  b  six  hundred 
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turns  in  the  whole ;  the  buUet  of  the  upper  surface 
giving  in  each  turn  twelve  sparks  to  the  thimbles,  which 
makes  seven  thousand  two  hundred  sparks ;  and  the 
bullet  of  the  under  surface  receiving  as  many  from  the 
thimbles;  those  bullets  moving  in  the  time  near  two 
thousand  five  hundred  feet  The  thimbles  are  well 
fixed,  and  in  so  exact  a  circle,  that  the  bullets  maj 
pass  within  a  very  small  distance  of  each  of  them.  li^ 
instead  of  two  bullets,  you  put  eight,  four  commimi* 
catmg  with  the  upper  surface  and  four  with  the  under 
surface,  placed  alternately,  which  eight  at  about  six 
inches  distance  eom^detes  the  circumference,  the  force 
and  swiftness  wiU  be  greatly  increased,  the  wheel  mak- 
ing fifty  turns  m  a  mmute ;  but  then  it  will  not  con- 
tinue moving  so  long.  These  wheels  may  be  applied, 
perhaps,  to  the  ringing  of  chimes,*  and  moving  of  light- 
made  orraries. 

23.  A  small  vnre  bent  drculaily,  with  a  loop  at  each 
end;  let  one  end  rest  against  the  under  surface  of 
tbe  wheel,  and  bring  the  other  end  near  the  upper 
surfiace,  it  will  give  a  terrible  crack,  and  the  force  vrill 
be  dischai^ed 

24.  Every  sparic  in  that  manner  drawn  from  the 
surface  of  the  wheel,  makes  a  round  hole  in  the  gild- 
ing, tearing  ofi*  a  part  of  it  m  commg  out ;  which  shows 
that  the  fire  is  not  accumulated  on  the  gilding,  but  is 
in  the  glass  itself. 

26.  The  gilding  being  varnished  over  with  turpen- 
tine varnish,  the  varnish,  though  diy  and  hard,  is  burnt 
by  the  spark  drawn  through  it,  and  gives  a  strong 
sneU  and  visible  smoke.  And,  when  the  spark  is 
drawn  through  paper,  all  round  the  hole  made  by  it, 
the  paper  will  be  blacked  by  the  smoke,  which  some- 
times penetrates  several  of  the  leaves.    Part  of  the 

*  Thii  wu  afterwardi  done  with  lacceH  by  Mr.  Kinneraley. 
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gilding  torn  off  is  also  found  forcibly  driven  into  the 
hole  made  in  the  paper  by  the  stroke. 

26.  It  is  amazmg  to  observe  m  how  small  a  portion 
of  glass  a  great  electrical  force  may  lie.  A  thin  glass 
bubble,  about  an  inch  diameter,  weighing  only  six 
grains,  being  half  filled  with  water,  partly  gilt  on  the 
outside,  and  furnished  with  a  wire  hook,  gives,  when 
electrified,  as  great  a  shock  as  a  man  can  well  bear. 
As  the  glass  is  thickest  near  the  orifice,  I  suppose  the 
lower  half,  which,  being  gilt,  was  electrified  and  gave 
the  shock,  did  not  exceed  two  grains ;  for  it  appeared, 
when  broken,  much  thinner  than  the  upper  halfl  If 
one  of  these  thm  botdes  be  electrified  by  the  coating, 
and  the  spark  taken  out  through  the  gilding,  it  will 
break  the  glass  inwards,  at  the  same  time  that  it  breaks 
the  gilding  outwards. 

27.  And  allowmg  (for  the  reasons  before  given,  §  8, 
9,  10,)  that  there  is  no  more  electrical  fire  in  a  bottle 
afler  charging  than  before,  how  great  must  be  the  quan- 
tity in  this  small  portion  of  glass  I  It  seems  as  if  it 
were  of  its  very  substance  and  essence.  Perhaps  if 
that  due  quantity  of  electrical  fire  so  obstinately  re- 
tained by  glass,  could  be  separated  from  it,  it  would  no 
longer  be  glass ;  it  might  lose  its  transparency,  or  its 
britdeness,  or  its  elasticity.  Experiments  may  possibly 
be  invented  hereafter  to  discover  this. 

28.  We  were  surprised  at  the  account,  given  in  Mr. 
Watson's  book,  of  a  shock  communicated  through  a 
great  space  of  dry  ground,  and  suspect  there  must  be 
some  metalline  quality  in  the  gravel  of  that  ground; 
having  found  that  simply  dry  earth,  rammed  in  a  glass 
tube,  open  at  both  ends,  and  a  wire  hook  inserted  in 
the  earth  at  each  end,  the  earth  and  wires  making  part 
of  a  circuit,  would  not  conduct  the  least  perceptible 
shock ;  and,  indeed,  when  one  wire  was  electrified,  the 
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Other  hardly  showed  any  signs  of  its  being  in  connex- 
ion with  it.*  Even  a  thoroughly  wet  packthread  some- 
times fails  of  conducting  a  shock,  though  it  otherwise 
conducts  electricity  very  well  A  dry  cake  of  ice,  or  an 
icicle  held  between  two  in  a  circle,  likewise  prevents  the 
shock,  which  one  would  not  expect,  as  water  conducts 
it  so  perfecdy  well.  Gilding  on  a  new  book,  though 
at  first  it  conducts  the  shock  extremely  well,  yet  fails 
after  ten  or  a  dozen  experiments,  though  it  appears 
othenvise  in  all  respects  the  same,  which  we  cannot 
account  for.f 

29.  There  is  one  experiment  more  which  surprises 
us^  and  is  not  hitherto  satisfactorily  accounted  for;  it 
is  this.  Place  an  iron  shot  on  a  glass  stand,  and  let  a 
ball  of  damp  cork,  suspended  by  a  silk  thread,  hang  in 
contact  with  the  shot.  Take  a  bottle  in  each  hand, 
cme  that  is  electrified  through  the  hook,  the  other 
through  the  coating ;  apply  the  givmg  wire  to  the  shot, 
which  will  electrify  it  positivelyy  and  the  cork  shall  be 
repelled;  then  apply  the  requiring  wire,  which  will 
take  out  the  spark  given  by  the  other;  when  the  cork 
will  return  to  the  shot ;  apply  the  same  again,  and  take 
out  another  spark,  so  will  the  shot  be  electrified  nega- 
tweh/j  and  the  cork  m  that  case  shall  be  repelled  equal- 
ly as  before.  Then  apply  the  giving  wire  to  the  shot, 
and  give  the  spark  it  wanted,  so  will  the  cork  return ; 
give  it  another,  which  will  be  an  addition  to  its  natural 

*  Probably  the  groond  is  never  lo  dry. 

f  We  afterwards  found,  that  it  Med  after  one  stroke  with  a  large  bot* 
Ue ;  and  the  continuity  of  the  gold  appearing  broken,  and  many  of  its 
parts  dissipated,  the  electricity  could  not  pass  the  remaining  parts  with- 
oat  leaping  from  part  to  part  through  the  air,  which  always  resists  the 
motion  of  this  fluid,  and  was  probably  the  cause  of  the  gold^s  not  con- 
dacting  so  well  as  before;  the  number  of  interruptions  in  the  line  of 
gold,  making,  when  added  together,  a  space  larger,  perhaps,  than  the 
striking  distance. 

VOL.   V.  27  R* 
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quantity,  so  will  the  cork  be  repelled  again;  and  so 
may  the  experiment  be  repeated  as  long  as  there  is 
any  charge  in  the  bottles.  Which  shows,  that  bodies 
having  less  than  the  common  quantity  of  electricity  re- 
pel each  other,  as  well  as  those  that  have  more. 

Chagrined  a  little  that  we  have  been  hitherto  able  to 
produce  nothmg  in  this  way  of  use  to  mankind ;  and 
the  hot  weather  coming  on,  when  electrical  experiments 
are  not  so  agreeable,  it  is  proposed  to  put  an  end  to 
them  for  this  season,  somewhat  humorously,  in  a  party 
of  pleasure  on  the  banks  of  the  SkuylkilL*  Spirits,  at 
the  same  time,  are  to  be  fired  by  a  spark  sent  fi-om  side 
to  side  through  the  river,  without  any  other  conductor 
than  the  water;  an  experiment  which  we  some  time 
since  performed,  to  the  amazement  of  many.f  A  tur- 
key is  to  be  killed  for  our  dinner  by  the  electrical  shock, 

*  The  river  that  washes  one  side  of  Philadelphia,  as  the  Delaware 
does  the  otiicr ;  hoth  are  ornamented  with  the  summer  habitations  of 
the  citizens,  and  the  agreeable  mansions  of  the  principal  people  of  this 
colony. 

f  As  the  possibility  of  this  experiment  has  not  been  easily  conceived, 
I  shall  here  describe  it  Two  iron  rods,  about  three  feet  long,  were 
planted  just  within  the  margin  of  the  river,  on  the  opposite  sides.  A 
thick  piece  of  wire,  with  a  small  round  knob  at  its  end,  was  fixed  on  the 
top  of  one  of  the  rods,  bending  downwards,  so  as  to  deliver  commodiously 
the  spark  upon  the  surface  of  the  spirit  A  small  wire  fastened  by  one 
end  to  the  handle  of  the  spoon,  containing  the  spirit,  was  carried  acrocB 
the  river,  and  supported  in  the  air  by  the  rope  commonly  used  to  hold  by, 
in  drawing  the  ferry-boats  over.  The  other  end  of  this  wire  was  tied 
round  the  coating  of  the  bottle ;  which  being  charged,  the  spark  was 
delivered  from  the  hook  to  the  top  of  the  rod  standing  in  the  water  on 
that  side.  At  the  same  instant  the  rod  on  the  other  side  delivered  a 
spark  into  the  spoon,  and  fired  the  spirit ;  the  electric  fire  returning  ta 
the  coating  of  the  bottle,  through  the  handle  of  the  spoon  and  the  sup- 
ported  wire  connected  with  them. 

That  the  electric  fire  thus  actually  passes  through  the  water,  has  sinee 
been  satisfactorily  demonstrated  to  many,  by  an  experiment  of  Mr.  Ein- 
nersley's,  performed  in  a  trough  of  water  about  ten  feet  long.  The 
hand,  being  placed  under  water  in  the  direction  of  the  spark  (which  al- 
ways takes  the  straight  or  shortest  course,  if  sufficient,  and  other  ciicam- 
fltances  axe  equal),  is  struck  and  penetrated  by  it  as  it  passes. 
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and  roasted  by  the  electrical  jack^  before  a  fire  kindled 
by  the  electrified  bottle ;  when  the  healths  of  all  the 
famous  electricians  in  England,  Holland,  France,  and 
Germany  are  to  be  drank  in  electrified  bumperSy^  under 
the  discharge  of  guns  fh)m  the  electrical  battery. 


TO   PETER   COLLIirSON. 

Observations  and  St^ositions  towards  forming  a  new 
Hypothesis  for  explaining  the  several  Phenomena  of 
Thunder-gusts^ 

Sir, 
Non-electric  bodies,  that  have  electric  fire  thrown 
mto  them,  will  retain  it  till  other  electrics,  that  hare 
less,  approach ;  and  then  it  is  communicated  by  a  snap, 
and  becomes  equally  divided. 

2.  Electrical  fire  loves  water,  is  strongly  attracted 
by  it,  and  they  can  subsist  together. 

3.  Air  is  an  electric  per  scy  and,  when  dry,  will  not 
conduct  the  electrical  fire;  it  will  neither  receive  it, 
nor  give  it  to  other  bodies ;  otherwise  no  body  sur- 
rounded by  air  could  be  electrified  positively  and  neg- 
atively ;  for,  should  it  be  attempted  positively,  the  air 
would  immediately  take  away  the  overplus ;  or  nega- 
tively, the  jur  would  supply  what  was  wanting. 

4.  Water  being  electrified,  the  vapors  arising  from 
it  will  be  equally  electrified ;  and  floatmg  m  the  sdr,  in 

*  An  dedrified  humper  is  a  Bmall,  tbin,  glass  tambler,  nearly  filled  with 
wine,  and  electrified  as  the  bottle.  This  when  brought  to  the  lips  gives 
a  shock,  if  the  party  be  close  shayed,  and  does  not  breathe  on  the  liquor. 
—  April  29th,  1749. 

t  Thunder-gusts  are  sudden  storms  of  thunder  and  lightning,  which 
are  frequently  of  short  duration,  but  sometimes  produce  mischieyoQS 
effects. 
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the  fonn  of  clouds,  or  othen^v^be^  will  retain  that  quan- 
tity of  electrical  fire,  till  they  meet  with  other  clouds  or 
bodies  not  so  much  electrified,  and  then  will  communi- 
cate as  before  mentioned. 

6.  Every  particle  of  matter  electrified  is  repelled  by 
every  other  particle  equally  electrified.  Thus  the  stream 
of  a  fountam,  naturally  dense  and  continual,  when  elec- 
trified, will  separate  and  spread  in  the  form  of  a  brush, 
every  drop  endeavouring  to  recede  from  every  other 
drop.  But,  on  taking  out  the  electrical  fire,  they  close 
again. 

6.  Water  being  strongly  electrified  (as  well  as  when 
heated  by  common  fire)  rises  in  vapors  more  copious- 
ly ;  the  attraction  of  cohesion  among  its  particles  bemg 
greatly  weakened,  by  the  opposite  power  of  repulsion 
introduced  with  the  electrical  fire ;  and,  when  any  par- 
ticle is  by  any  means  disengaged,  it  is  immediately 
repelled,  and  so  flies  into  the  air. 

7.  Particles  happening  to  be  situated  as  A  and  B 
(Fig.  6,  representing  the  profile  of  a  vessel  of  water) 
are  more  easily  disengaged  than  C  and  D,  as  each  is 
held  by  contact  with  three  only,  whereas  C  and  D  are 
each  in  contact  with  nine.  When  the  surface  of  the 
water  has  the  least  motion,  particles  are  continually 
pushed  mto  the  situation  represented  by  Jl  and  B. 

8.  Friction  between  a  non-electric  and  an  electric 
per  se  will  produce  electrical  fire  ;  not  by  creating^  but 
collecting  it;  for  it  is  equally  diffused  in  our  walls, 
floors,  earth,  and  the  whole  mass  of  common  matter. 
Thus  the  whirling  glass  globe,  during  its  fiiction  against 
the  cushion,  draws  fire  from  the  cushion,  the  cushion 
is  supplied  from  the  frame  of  the  machine,  that  from 
the  floor  on  which  it  stands.  Cut  off  the  communica- 
tion by  thick  glass  or  wax,  placed  under  the  cushion, 
and  no  fire  can  be  produced^  because  it  cannot  be 
collected. 
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9.  The  ocean  is  a  compound  of  water,  a  non-elec- 
tric, and  salt,  an  electric  per  se. 

10.  When  there  is  a  friction  among  the  parts  near 
its  surface,  the  electrical  fire  is  collected  from  the  parts 
below.  It  is  then  plainly  visible  in  the  night ;  it  ap- 
pears in  the  stem  and  in  the  wake  of  every  sailing 
vessel ;  every  dash  of  an  oar  shows  it,  and  every  surf 
and  spray ;  in  stowns  the  whole  sea  seems  on  fire.  The 
detached  particles  of  Water,  then  repelled  from  the  elec- 
trified surface,  continually  carry  off  the  fire  as  it  is  col- 
lected; they  rise  and  form  clouds,  and  those  clouds 
are  highly  electrified,  and  retain  the  fire  till  they  have 
an  opportunity  of  communicatmg  it. 

11.  The  particles  of  water,  rismg  m  vapors,  attach 
themselves  to  particles  of  air. 

12.  The  particles  of  air  are  said  to  be  hard,  round, 
separate,  and  distant  fit)m  each  other;  every  particle 
strongly  repelling  every  other  particle,  whereby  they 
recede  fit)m  each  other,  as  far  as  common  gravity  will 
permit 

13.  The  space  between  any  three  particles,  equally 
repellmg  each  other,  will  be  an  equilateral  triangle. 

14.  In  air  compressed,  these  triangles  are  smaller; 
in  rarefied  air  they  are  larger. 

15.  Common  fire,  joined  with  air,  increases  the  re- 
pulsion, enlarges  the  triangles,  and  thereby  makes  the 
air  specifically  lighter.  Such  ah*,  among  denser  air, 
win  rise. 

16.  Common  fire,  as  well  as  electrical  fire,  gives  re- 
pulsion to  the  particles  of  water,  and  destroys  their 
attraction  of  cohesion ;  hence  common  fire,  as  well  Bd 
electrical  fire,  assists  hi  raismg  vapors. 

17.  Particles  of  water,  having  no  fire  in  them,  mutu- 
aDy  attract  each  other.  Three  particles  of  water  then, 
bemg  attached  to  the  three  particles  of  a  triangle  of 
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sdr,  would,  by  their  mutual  attraction  operating  against 
the  air's  repulsion,  shorten  the  sides  and  lessen  the  tri- 
angle, whereby  that  portion  of  air  made  denser  would 
sink  to  the  earth  with  its  water,  and  not  rise  to  the 
formation  of  a  cloud. 

18.  But,  if  every  particle  of  water  attachmg  itself  to 
ah*  brings  with  it  a  particle  of  common  fire,  the  repul- 
sion of  the  air  being  assisted  and  st^ngthened  by  the 
fire,  more  than  obstructed  by  the  mutual  attraction 
of  the  particles  of  water,  the  triangle  dilates,  and  that 
portion  of  sdr,  becoming  rarer  and  specifically  lighter, 
rises. 

19.  If  the  particles  of  water  bring  electrical  fire 
when  they  attach  themselves  to  air,  the  repulsion  be- 
tween the  particles  of  water  electrified,  jobs  with  the 
natural  repulsion  of  the  air,  to  force  its  particles  to  a 
greater  distance,  whereby  the  triangles  are  dilated,  and 
the  air  rises,  carrying  up  with  it  the  waten 

20.  If  the  particles  of  water  bring  with  them  por- 
tions of  both  sorts  of  fire,  the  repulsion  of  the  particles 
of  air  is  still  more  strengthened  and  mcreased,  and  the 
triangles  farther  enlarged. 

21.  One  particle  of  air  may  be  surrounded  by 
twelve  particles  of  water  of  equal  size  with  itself,  all 
m  contact  with  it,  and  by  more  added  to  those. 

22.  Particles  of  air,  thus  loaded,  would  be  drawn 
nearer  together  by  the  mutual  attractioil  of  the  parti- 
cles of  water,  did  not  the  fire,  conmion  or  electrical, 
assist  their  repulsion. 

23.  If  air,  thus  loaded,  be  compressed  by  adverse 
winds,  or  by  being  driven  against  mountains,  &lc^  or 
condensed  by  taking  away  the  fire  that  assisted  it  in 
expanding,  the  triangles  contract,  the  air  with  its  water 
will  descend  as  a  dew ;  or,  if  the  water  surrounding 
one  particle  of  air  comes  in  contact  with  the  water 
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surrounding  another,  they  coalesce  and  form  a  drop, 
and  we  have  ram. 

24.  The  sun  supplies  (or  seems  to  supply)  common 
&e  to  vapors,  whether  raised  from  earth  or  sea. 

25.  Those  vapors,  which  have  both  common  and 
electrical  fire  in  them,  are  better  supported  than  those 
which  have  only  common  fire  in  them ;  for  when  va- 
pors rise  into  the  coldest  region  above  the  earth,  the 
cold  will  not  dimmish  the  electrical  fire,  if  it  doth  the 
common. 

26.  Hence  clouds,  formed  by  vapors  raised  fi'om 
firesh  waters  within  land,  fi-om  growing  vegetables,  moist 
earth,  &c.,  more  speedily  and  easily  deposite  their 
water,  having  but  little  electrical  fire  to  repel  and  keep 
the  particles  separate.  So  that  the  greatest  part  of  the 
water  raised  from  the  land,  is  let  fall  on  the  land  agam ; 
and  winds  blowmg  fi*om  the  land  to  the  sea  are  dry, 
there  bemg  little  use  for  rain  on  the  sea,  and  to  rob  the 
land  of  its  moisture,  in  order  to  rain  on  the  sea,  would 
not  appear  reasonable. 

27.  But  clouds,  formed  by  vapors  raised  fi'om  the 
sea,  having  both  fires,  and  particularly  a  great  quantity 
of  the  electrical,  support  their  water  strongly,  raise  it 
high,  and  being  moved  by  wmds,  may  bring  it  over  the 
middle  of  the  broadest  continent  from  the  middle  of  the 
widest  ocean. 

28.  How  these  ocean  clouds,  so  strongly  supportmg 
their  water,  are  made  to  deposite  it  on  the  land  where  it 
is  wanted,  is  next  to  be  considered. 

29.  If  they  are  driven  by  wmds  against  mountains, 
those  mountains,  bemg  less  electrified,  attract  them,  and 
on  contact  take  away  their  electrical  fire,  (and,  being 
cold,  the  common  fire  also) ;  hence  the  particles  close 
towards  the  mountains  and  towards  each  other.  If  the 
ur  was  not  much  loaded,  it  only  falls  in  dews  on  the 
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mountain  tops  and  sides,  forms  springs,  and  descends 
to  the  vales  in  rivulets,  which,  united,  make  larger 
streams  and  rivers.  If  much  loaded,  the  electrical  fire 
is  at  once  taken  from  the  whole  cloud ;  and,  m  leaving 
it,  flashes  brightly  and  cracks  loudly ;  the  particles  in- 
stantly coalescing  for  want  of  that  fire,  and  falling  in  a 
heavy  shower. 

30.  When  a  ridge  of  mountains  thus  dams  the 
clouds,  and  draws  the  electrical  fire  from  the  ctoud 
first  approaching  it ;  that  which  next  follows,  when  it 
comes  near  the  first  cloud,  now  deprived  of  its  fire, 
flashes  mto  it,  and  begms  to  deposite  its  own  water ; 
the  first  cloud  again  flashing  into  the  mountains;  the 
third  approaching  cloud,  and  all  succeeding  ones,  acting 
in  the  same  manner  as  far  back  as  they  extend,  which 
may  be  over  many  hundred  miles  of  country. 

31.  Hence  the  continual  storms  of  rain,  thunder,  and 
lightning  on  the  east  side  of  the  Andes,  which,  runnmg 
north  and  south,  and  being  vastly  high,  intercept  all 
the  clouds  brought  against  them  from  the  Atlantic  ocean 
by  the  trade  winds,  and  oblige  them  to  deposite  their 
waters,  by  which  the  vast  rivers  Amazons,  La  Plata, 
and  Oroonoko  are  formed,  which  return  the  water  into 
the  same  sea,  after  having  fertilized  a  country  of  very 
great  extent. 

32.  If  a  country  be  plain,  having  no  mountains  to 
intercept  the  electrified  clouds,  yet  it  is  not  without 
means  to  make  them  deposite  their  water.  For,  if  an 
electrified  cloud,  coming  from  the  sea,  meets  in  the  air 
a  cloud  raised  from  the  land,  and  therefore  not  electri- 
fied, the  first  will  flash  its  fire  mto  the  latter,  and 
thereby  both  clouds  shall  be  made  suddenly  to  depos- 
ite water. 

33.  The  electrified  particles  of  the  first  cloud  close 
when  they  lose  their  fire ;    the  particles  of  the  other 
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douds  close  in  receivbg  it ;  in  both,  they  have  there- 
by an  opportunity  of  coalescing  into  drops.  The  con- 
cussion or  jerk  given  to  the  air,  contributes  also  to 
shake  down  the  water,  not  only  from  those  two  clouds, 
but  from  others  near  them.  Hence  the  sudden  fall  of 
rain  immediately  after  flashes  of  lightning. 

34.  To  show  this  by  an  easy  experiment ;  take  two 
round  pieces  of  pasteboard,  two  mches  diameter ;  from 
the  centre  and  circumference  of  each  of  them  suspend, 
by  fine  silk  threads  eighteen  inches  long,  seven  small 
balls  of  wood,  or  seven  peas  equal  in  goodness ;  so 
will  the  balls,  appending  to  each  pasteboard,  form  equal 
equilateral  triangles,  one  ball  being  in .  the  centre,  and 
six  at  equal  distances  from  that  and  from  each  other ; 
and  thus  they  represent  particles  of  air.  Dip  both  sets 
in  water,  and  some  adhering  to  each  ball,  they  will  rep- 
resent air  loaded.  Dexterously  electrify  one  set,  and 
its  balls  will  repel  each  other  to  a  greater  distance,  en- 
larging the  triangles.  Could  the  water  supported  by 
seven  balls  come  into  contact,  it  would  form  a  drop  or 
drops  so  heavy  as  to  break  the  cohesion  it  had  with 
the  balls,  and  so  fall  Let  the  two  sets  then  represent 
two  clouds,  the  one  a  sea  cloud  electrified,  the  other  a 
land  cloud.  Bring  them  within  the  sphere  of  attrac- 
tion, and  they  will  draw  towards  -each  other,  and  you 
will  see  the  separated  balls  close  thus ;  the  first  elec- 
trified ball  that  comes  near  an  unelectrified  ball  by  at- 
traction joins  it,  and  gives  it  fire ;  instantly  they  sepa- 
rate, and  each  flies  to  another  ball  of  its  own  party,  one 
to  give,  the  other  to  receive  fire ;  and  so  it  proceeds 
through  both  sets,  but  so  quick  as  to  be  in  a  manner 
mstantaneous.  In  the  cohesion  they  shake  ofi*  and  drop 
their  water,  which  represents  rain. 

35.  Thus,  when  sea  and  land  clouds  would  pass  at 
too  great  a  distance  for  the  flash,  they  are  attracted 

VOL.  y.  28  s 


218  FRANKLIN'S  WRITINGS. 

towards  each  other  till  within  that  distance;  for  the 
sphere  of  electrical  attraction  is  far  beyond  the  distance 
of  flashing. 

36.  When  a  great  number  of  clouds  from  the  sea 
meet  a  number  of  clouds  raised  from  liie  land,  the  elec- 
tric^ flashes  appear  to  strike  in  different  parts;  and, 
as  the  clouds  are  josded  and  mixed  by  the  winds,  or 
brought  near  by  the  electrical  attraction,  they  continue 
to  give  and  receive  flash  after  flash,  till  the  electrical 
fire  is  equally  diffused. 

37.  When  the  gun-barrel  (in  electrical  experi- 
ments) has  but  litde  electrical  fire  in  it,  you  must  ap- 
proach it  very  near  with  your  knuckle  before  you  can  . 
draw  a  spark.  Give  it  more  fire,  and  it  will  give  a 
spark  at  a  greater  distance.  Two  gun-barrels  united, 
and  as  highly  electrified,  will  give  a  spark  at  a  still 
greater  distance.  But,  if  two  gun-barrels  electrified 
will  strike  at  two  inches  distance,  and  make  a  loud 
snap,  to  what  a  great  distance  may  ten  thousand  acres 
of  electrified  cloud  strike  and  give  its  fire,  and  how 
loud  must  be  that  crack? 

38.  It  is  a  common  thing  to  see  clouds  at  different 
heights  passing  different  ways,  which  shows  different 
currents  of  air,  one  under  the  other.  As  the  air  be- 
tween the  tropics  is  rarefied  by  the  sun,  it  rises,  the 
denser  northern  and  southern  air  pressing  into  its  place. 
The  air,  so  rarefied  and  forced  up,  passes  northward 
and  southward,  and  must  descend  into  the  polar  re- 
gions, if  it  has  no  opportunity  before,  that  the  circula- 
tion may  be  carried  on. 

39.  As  currents  of  air,  with  the  clouds  therein,  pass 
different  ways,  it  is  easy  to  conceive  how  the  clouds, 
passing  over  each  other,  may  attract  each  other,  and  so 
come  near  enough  for  the  electrical  stroke.  And  also 
how  electrical  clouds  may  be  carried  within  land  very  far 
from  the  sea,  before  they  have  an  opportunity  to  strike. 
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40.  When  the  air,  with  its  vapors  raised  from  the 
ocean  between  the  tropics,  comes  to  descend  in  the 
polar  regions,  and  to  be  in  contact  with  the  vapors 
arisuig  there,  the  electrical  fire  they  brought  begins  to 
be  communicated,  and  is  seen  in  clear  nights,  being 
first  visible  where  it  is  first  in  motion,  that  is,  where  the 
contjict  begins,  or  in  the  most  northern  part;  from 
thence  the  streams  of  light  seem  to  shoot  southerly, 
even  up  to  the  zenith  of  northern  countries.  But, 
though  the  light  seems  to  shoot  fi*om  the  north  south- 
erly, the  progress  of  the  fire  is  really  from  the  south 
northerly,  its  motion  beginnmg  in  the  north  bemg  the 
reason  that  it  is  there  seen  first 

For  the  electrical  fire  is  never  visible  but  when  in 
motion,  and  leaping  fi*om  body  to  body,  or  from  particle 
to  particle,  through  the  air.  When  it  passes  through 
dense  bodies,  it  is  unseen.  When  a  wire  makes  part 
of  the  circle,  in  the  explosion  of  the  electrical  phial,  the 
fire,  though  in  great  quantity,  passes  in  the  wire  invisi- 
bly ;  but,  in  passing  along  a  chain,  it  becomes  visible 
as  it  leaps  fix>m  link  to  link.  In  passmg  along  leaf  gild- 
mg  it  is  visible ;  for  the  leaf  gold  is  full  of  pores ;  hold 
a  leaf  to  the  light  and  it  appears  like  a  net,  and  the 
fire  is  seen  in  its  leaping  over  the  vacancies.  And,  as 
when  a  long  canal  filled  with  still  water  is  opened  at 
one  end,  in  order  to  be  discharged,  the  motion  of  the 
water  begins  first  near  the  opened  end,  and  proceeds 
towards  the  close  end,  though  the  water  itself  moves 
fit)m  the  close  towards  the  opened  end ;  so  the  elec- 
trical fire  discharged  into  the  polar  regions,  perhaps  from 
a  thousand  leagues  length  of  vaporized  air,  appears  first 
where  it  is  first  m  motion,  that  is,  in  the  most  northern 
part,  and  the  appearance  proceeds  southward,  though 
the  fire  really  moves  northward.  This  is  supposed  to 
account  for  the  aurora  barealis. 
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4L  When  there  is  great  heat  on  the  land,  in  a  par- 
ticular region  (the  sun  having  shone  on  it  perhaps  sev- 
eral days,  while  the  surrounding  countries  have  been 
screened  by  clouds),  the  lower  air  is  rarefied  and  rises, 
the  cooler,  denser  air  above  descends ;  the  clouds  in 
that  air  meet  from  all  sides,  and  join  over  the  heated 
place ;  and,  if  some  are  electrified,  others  not,  lightning 
and  thunder  succeed,  and  showers  fall.  Hence  thunder- 
gusts  after  heats,  and  cool  air  after  gusts ;  the  water, 
and  the  clouds  that  bring  it,  coming  from  a  higher  and 
therefore  a  cooler  region. 

42.  An  electrical  spark,  drawn  from  an  irregular  body 
at  some  distance,  is  scarcely  ever  straight,  but  shows 
crooked  and  waving  in  the  air.  So  do  the  flashes  of 
lightning,  the  clouds  being  very  irregular  bodies. 

43.  As  electrified  clouds  pass  over  a  country,  high 
hills  and  high  trees,  lofty  towers,  spires,  masts  rf  ships, 
chimneys,  &c.,  as  so  many  prominences  and  points,  draw 
the  electrical  fire,  and  the  whole  cloud  discharges  there. 

44.  Dangerous,  therefore,  is  it  to  take  shelter  under 
a  tree,  during  a  thunder-gust.  It  has  been  fatal  to 
many,  both  men  and  beasts. 

45.  It  is  safer  to  be  in  the  open  field  for  another 
reason.  When  the  clothes  are  wet,  if  a  flash  in  its 
way  to  the  ground  should  strike  your  head,  it  may  run 
in  the  water  over  the  surface  of  your  body ;  whereas, 
if  your  clothes  were  dry,  it  would  go  through  the  body, 
because  the  blood  and  other  humors,  containing  so 
much  water,  are  more  ready  conductors. 

Hence  a  wet  rat  cannot  be  kiUed  by  the  exploding 
electrical  bottle,  when  a  dry  rat  may.* 

*  This  was  tried  irith  a  bottle,  containing  about  a  quart  It  is  since 
thought,  that  one  of  the  large  glass  jars,  mentioned  in  these  papers,  migfal 
have  killed  him,  though  wet 


ELECTRICITY.  221 

46.  Common  fire  is  in  all  bodies,  more  or  less,  as 
well  as  electrical  fire.  Perhaps  they  may  be  different 
modifications  of  the  same  element;  or  they  may  be 
different  elements.    The  latter  is  by  some  suspected. 

47.  If  they  are  different  things,  yet  they  may  and 
do  subsist  together  in  the  same  body. 

48.  When  electrical  fire  strikes  through  a  body,  it 
acts  upon  the  common  fire  contained  in  it,  and  puts  that 
fire  in  motion ;  and,  if  there  be  a  sufficient  quantity  of 
each  kind  of  fire,  the  body  will  be  inflamed. 

49.  When  the  quantity  of  common  fire  in  the  body 
is  small,  the  quantity  of  the  electrical  fire  (or  the  elec- 
trical stroke)  should  be  greater ;  if  the  quantity  of  com- 
mon fire  be  great,  less  electrical  fire  suffices  to  produce 
the  effect. 

50.  Thus  spirits  must  be  heated  before  we  can  fire 
them  by  the  electrical  spark.*  If  they  are  much  heated, 
a  small  spark  will  do ;  if  not,  the  spark  must  be  greater. 

51.  Till  lately,  we  could  only  fire  warm  vapors; 
but  now  we  can  bum  hard,  dry  rosm.  And,  when  we 
can  procure  greater  electrical  sparks,  we  may  be  able 
to  fire,  not  only  un warmed  spirits,  as  lightning  does,  but 
even  wood,  by  giving  sufficient  agitation  to  the  com- 
jjoon  fire  contained  in  it,  as  fiiction  we  know  will  da 

52.  Sulphureous  and  inflammable  vapors,  arising 
fiom  the  earth,  are  easily  kindled  by  lightning.  Be- 
sides what  arise  from  the  earth,  such  vapors  are  sent 
out  by  stacks  of  moist  hay,  com,  or  other  vegetables, 
which  heat  and  reek.  Wood,  rotting  in  old  trees  or 
buildings,  does  the  same.  Such  are  therefore  easily  and 
often  fired. 


*  We  have  since  fired  spirits  wilhoat  heatijig  them,  when  the  weather 
ii  wann.  A  little,  poured  into  the  palm  of  the  hand,  will  he  warmed  sui^ 
ficiently  hy  the  hand,  if  the  spirit  be  well  rectified.  Ether  takes  fire  most 
readily. 

s* 
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53.  Metals  are  often  melted  by  lightning,  though 
perhaps  not  from  heat  in  the  lightning,  nor  altogether 
from  agitated  fire  m  the  metals.  For,  as  whatever 
body  can  insinuate  itself  between  the  particles  of  metal, 
and  overcome  the  attraction  by  which  they  cohere  (as 
sundry  menstrua  can),  will  make  the  solid  become  a 
fluid,  as  well  as  fire,  yet  without  heating  it ;  so,  the  elec- 
trical fire,  or  lightning,  creating  a  violent  repulsion  be- 
tween the  particles  of  the  metal  it  passes  through,  the 
metal  is  fused. 

54.  If  you  would,  by  a  violent  fire,  melt  off  the  end 
of  a  nail,  which  is  half  driven  into  a  door,  the  heat  given 
the  whole  nail,  before  a  part  would  melt,  must  bum  the 
board  it  sticks  in;  and  the  melted  part  would  bum 
the  floor  it  dropped  on.  But,  if  a  sword  can  be  melted 
in  the  scabbard,  and  money  in  a  man's  pocket  by 
lightning,  without  buming  either,  it  must  be  a  cold 
fusion.* 

55.  Lightning  rends  some  bodies.  The  electrical 
spark  will  strike  a  hole  through  a  quire  of  strong  paper. 

56.  If  the  source  of  lightning,  assigned  in  this  paper, 
be  the  true  one,  there  should  be  little  thunder  heard 
at  sea  far  from  land.  And  accordingly  some  old  sea- 
captains,  of  whom  inquiry  has  been  made,  do  affirm, 
that  the  fact  agrees  perfectly  with  the  hypothesis ;  for 
that,  in  crossing  the  great  ocean,  they  seldom  meet  with 
thunder  till  they  come  into  soundings;  and  that  the 
islands  far  from  the  continent  have  very  little  of  it 
And  a  curious  observer,   who  lived  thirteen   years  at 


*  These  facts,  though  related  in  several  accounts,  are  now  doubted; 
since  it  has  been  observed,  that  the  parts  of  a  bell-wire  which  fell  on  the 
floor,  being  broken  and  parUy  melted  by  lightning,  did  actually  bum  into 
the  boards.  (See  «« Philosophical  Jransactions,"  Vol.  LI.  Part  I.)  And 
Mr.  Kinnersley  has  found,  that  a  fine  iron  wire,  melted  by  electricity,  has 
had  the  same  effect 
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Bennudas,  says,  there  was  less  thunder  there  m  that 
whole  time,  than  he  has  sometimes  heard  in  a  month 
at  Carolina. 


TO   PETER   COLLINSON. 

Accumulation  of  the  Electrical  Fire  proved  to  be  in  the 
electrified  Glass. — Effect  of  Lightning  on  the  JVee- 
die  of  Compasses  explained.  —  Gunpowder  fired  by 
the  Electric  Flame. 

PhUadelphia,27July,  1750. 

Sir, 

Mr.  Watson,  I  believe,  wrote  his  Observations  on 
my  last  paper  in  haste,  without  having  first  well  con- 
sidered the  experiments,  related  §  17,*  which  still  ap- 
pear to  me  decisive  in  the  question.  Whether  the  accu- 
mulation of  the  electrical  fire  be  in  the  electrified  glass, 
or  in  the  non-electric  matter  connected  with  the  glass  ? 
and  to  demonstrate  that  it  is  really  in  the  glass. 

As  to  the  experiment  that  ingenious  gentleman  men- 
tions, and  which  he  thinks  conclusive  on  the  other  side, 
I  persuade  myself  he  will  change  his  opinion  of  it,  when 
he  considers,  that,  as  one  person  applymg  the  wire  of 
the  charged  bottie  to  warm  spirits,  in  a  spoon  held  by 
another  person,  both  standing  on  the  floor,  will  fire  the 
spirits,  and  yet  such  firing  will  not  determine  whether 
the  accumulation  was  in  the  glass  or  the  non-electric ; 
so  the  placmg  another  person  between  them,  standing 
on  wax,  with  a  basin  m  his  hand,  into  which  the  water 
fit)m  the  phial  is  poured,  while  he  at  the  instant  of  pour- 
ing presents  a  finger  of  his  other  hand  to  the  spirits, 
does  not  at  all  alter  the  case ;  the  stream  from  the  phial, 

•  See  the  paper  entitled,  Ihariher  ExperimentSf  &c 
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the  side  of  the  basin,  with  the  arms  and  body  of  the 
person  on  the  wax,  being  altogether  but  as  one  long 
wire,  reaching  from  the  internal  surface  of  the  phial  to 
the  spirits. 

June  29  fA,  1751.  In  Captam  WaddeU's  account  of 
the  effects  of  lightning  on  his  ship,  I  could  not  but  take 
notice  of  the  large  comazants  (as  he  calls  them),  that 
settled  on  the  spintles  at  the  top-mast  heads,  and 
burned  like  very  large  torches  (before  the  stroke). 
According  to  my  opinion,  the  electrical  fire  was  then 
drawing  off,  as  by  points,  from  the  cloud;  the  large- 
ness of  the  flame  betokening  the  great  quantity  of  elec- 
tricity in  the  cloud ;  and,  had  there  been  a  good  wire 
communication  from  the  spintle  heads  to  the  sea,  that  ' 
could  have  conducted  more  freely  than  tarred  ropes,  or 
masts  of  turpentine  wood,  I  unagine  there  would  eithar 
have  been  no  stroke,  or,  if  a  stroke,  the  wire  would 
have  conducted  it  all  mto  the  sea  without  damage  to 
the  ship. 

His  compasses  lost  the  virtue  of  the  loadstone,  or 
the  poles  were  reversed,  the  north  point  tummg  to  the 
south.  By  electricity  we  have  (here  at  Philadelphia) 
frequently  given  polarity  to  needles,  and  reversed  it  at 
pleasure.  Mr.  Wilson,  at  London,  tried  it  on  too  large 
masses,  and  with  too  small  force. 

A  shock  from  four  large  glass  jars,  sent  through  a 
fine  sewing-needle,  gives  it  polarity,  and  it  will  traverse 
when  laid  on  water.  If  the  needle,  when  struck,  lies  east 
and  west,  the  end  entered  by  the  electric  blast  points 
north.  If  it  lies  north  and  south,  the  end  that  lay  to* 
wards  the  north  will  contmue  to  point  north  when 
placed  on  water,  whether  the  fire  entered  at  that  end, 
or  at  the  contrary  end. 

The  polarity  given  is  strongest  when  the  needle  is 
struck  lymg  north  and  south ;  weakest,  when  lymg  east 
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and  west  Perhaps  if  the  force  was  still  greater,  the 
south  end,  entered  by  the  fire  (when  the  needle  lies 
north  and  south)  might  become  the  north,  otherwise  it 
puzzles  us  to  account  for  the  inverting  of  compasses  by 
lightning ;  since  their  needles  must  always  be  found  in 
that  situatbn,  and  by  our  litde  experiments,  whether 
the  blast  entered  the  north  and  went  out  at  the  south 
end  of  the  needle,  or  the  contrary,  still  the  end  that 
lay  to  the  north  should  continue  to  pomt  north. 

In  these  experiments  the  ends  of  the  needle  are 
sometimes  finely  blued,  like  a  watch-spring,  by  the 
electric  flame.  This  color,  given  by  the  flash  from  two 
jars  only,  will  wipe^off*;  but  four  jars  fix  it,  and  fre- 
quency melt  the  needles.  I  send  you  some,  that  have 
had  their  heads  and  points  melted  off  by  our  mimic 
lightning ;  and  a  pin,  that  had  its  point  melted  off,  and 
some  part  of  its  head  and  neck  run.  Sometimes  die 
surface  on  the  body  of  the  needle  is  also  run,  and  ap- 
pears blistered  when  examined  by  a  magnifying-glass. 
The  jars  I  make  use  of  hold  seven  or  eight  gallons,  and 
are  coated  and  Imed  with  tin-foil ;  each  of  them  takes 
a  thousand  turns  *  of  a  globe  nine  inches  diameter  to 
charge  it. 

I  send  you  two  specimens  of  tin-foil  melted  between 
glass,  by  the  force  of  two  jars  only. 

I  have  not  heard  that  any  of  your  European  electri- 
cians have  ever  been  able  to  fire  gunpowder  by  the 
electric  flame.  We  do  it  here  in  this  manner ;  a  small 
cartridge  is  filled  with  dry  powder,  hard  rammed,  so  as 
to  bruise  some  of  the  grauns ;  two  pomted  wires  are 
then  thrust  in,  one  at  each  end,  the  points  approachmg 

*  The  cushion  being  afterwards  covered  with  a  long  flap  of  huckskiii, 
which  might  cling  to  the  globe,  and  care  being  taken  to  keep  that  flap  of 
»  doe  temperatare,  between  too  dry  and  too  moist,  we  found  so  much  more 
of  the  electric  fluid  was  obtained,  as  that  one  hundred  and  tftf  tamfl 
were  sufficient    1758. 

VOL.  V.  29 


226  FRANKLIN'S  WRITINGS. 

each  other  in  the  middle  of  the  cartridge  till  within  the 
distance  of  half  an  inch ;  then,  the  cartridge  being  placed 
in  the  circuit,  when  the  four  jars  are  discharged,  the  elec- 
tric flame  leaping  from  the  point  of  one  wire  to  the  point 
of  the  other,  within  the  cartridge  amongst  the  powder, 
fires  U^  and  the  explosion  of  the  powder  is  at  the  same 
instant  with  the  crack  of  the  discharge.    Yours,  &c. 

B.  Frakklut. 


TO   PETER   COLLmSOX, 

Introductory  Letter  to  some  addUionaJ  Papers. 

Philadelphia,  29  July,  1750. 

Sir, 

As  you  first  put  us  on  electrical  experiments,  by 
sending  to  our  Library  Company  a  tube,  with  direc- 
tions how  to  use  it ;  and  as  our  honorable  Proprietary 
enabled  us  to  carry  those  experiments  to  a  greater 
height,  by  his  generous  present  of  a  complete  electrical 
apparatus ;  it  is  fit  that  both  should  know,  fix)m  time  to 
time,  what  progress  we  make.  It  was  in  this  view  I 
wrote  and  sent  you  my  former  papers  on  this  subject; 
desiring,  that,  as  I  had  not  the  honor  of  a  direct  cor- 
respondence with  that  bountiful  benefactor  to  our  libra- 
ry, they  might  be  communicated  to  him  through  your 
hands.  In  the  same  view*  I  write  and  send  you  this 
additional  paper.  If  it  happens  to  bring  you  nothing 
new,  (which  may  well  be,  considering  the  number  of 
ingenious  men  in  Europe,  continually  engaged  in  the 
same  researches,)  at  least  it  will  show,  that  the  instru- 
ments put  into  our  hands  are  not  neglected ;  and  that, 
if  no  valuable  discoveries  are  made  by  us,  whatever  the 
cause  may  be,  it  is  not  want  of  industry  and  application* 

I  am.  Sir,  your  much  obliged  humble  servant, 

B.  Franklut. 
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Opinions  and  Conjectures  concerning  the  Properties 
and  Effects  of  the  Electrical  Matter^  and  the  Means 
of  preserving  Btdldings^  Ships^  Sfc.  from  Lightnings 
arising  from  Experiments  and  Observations  made  at 
Philadelphia,  1749. —  Golden  lish. — Extraction  of 
Effiiwial  Virtues  by  Electricity  impracticable. 

§  1.  The  electrical  matter  consists  of  particles  ex- 
tremely subtile,  since  it  can  permeate  common  matter^ 
even  the  densest  metals,  with  such  ease  and  freedom  as 
not  to  receive  any  perceptible  resistance. 

2.  If  any  one  should  doubt  whether  the  electrical 
matter  passes  through  the  substance  of  bodies,  or  only 
over  and  along  their  surfaces,  a  shock  from  an  electrified 
large  glass  jar,  taken  through  his  own  body,  will  prob- 
ably convince  him. 

3.  Electrical  matter  differs  from  common  matter  in 
this,  that  the  parts  of  the  latter  mutually  attract,  those 
of  the  former  mutually  repel  each  other.  Hence  the 
appearing  divergency  in  a  stream  of  electrified  effluvia. 

4.  But,  though  tiie  particles  of  electrical  matter  do 
repel  each  other,  they  are  strongly  attracted  by  all  other 
matta-.* 

5.  From  these  three  thmgs,  the  extreme  subtilty  of 
the  electrical  matter,  the  mutual  repulsion  of  its  parts, 
and  the  strong  attraction  between  them  and  other  mat- 
ter, arises  this  effect,  that,  when  a  quantity  of  electrical 
matter  is  applied  to  a  mass  of  common  matter,  of  any 
bigness  or  length,  within  our  observation,  (which  hath 
not  already  got  its  quantity,)  it  is  immediately  and 
equally  diffused  through  the  whole. 

6.  Thus,  common  matter  is  a  kind  of  sponge  to  the 

*  See  the  iDgenious  Essays  on  Electricity^  ii  the  Transactions,  bj 
Mr.  EUicot 
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electrical  fluid.  And  as  a  sponge  would  receive  no 
water,  if  the  parts  of  water  were  not  smaller  than  the 
pores  of  the  sponge ;  and  even  then  but  slowly,  if 
there  were  not  a  mutual  attraction  between  those  parts 
and  the  parts  of  the  sponge ;  and  would  still  imbibe  it 
faster,  if  the  mutual  attraction  among  the  parts  of  the 
water  did  not  impede,  some  force  being  required  to 
separate  them ;  and  fastest,  if,  mstead  of  attraction,  there 
were  a  mutual  repulsion  among  those  parts,  which  would 
act  in  conjunction  with  the  attraction  of  the  sponge ;  so 
is  the  case  between  the  electrical  and  common  matter. 

7.  But  in  common  matter  there  is  (generally)  as 
much  of  the  electrical,  as  it  will  contadn  withm  its  sub- 
stance. If  more  is  added,  it  lies  without  upon  the  sur- 
face, and  forms  what  we  call  an  electrical  atmosphere; 
and  then  the  body  is  said  to  be  electrified. 

8.  It  is  supposed,  that  all  kinds  of  common  matter 
do  not  attract  and  retain  the  electrical,  with  equal 
strength  and  force,  for  reasons  to  be  given  hereafter. 
And  that  those  called  electrics  per  se,  as  glass,  &c,  at- 
tract and  retain  it  strongest,  and  contain  the  greatest 
quantity. 

9.  We  know,  that  the  electrical  fluid  is  in  common 
matter,  because  we  can  pump  it  out  by  the  globe  or 
tube.  We  know  that  common  matter  has  near  as  much 
as  it  can  contain,  because,  when  we  add  a  little  more 
to  any  portion  of  it,  the  additional  quantity  does  not  en- 
ter, but  forms  an  electrical  atmosphere.  And  we  know, 
that  common  matter  has  not  (generally)  more  than  it 
can  cont^,  otherwise  all  loose  portions  of  it  would 
repel  each  other,  as  they  constantly  do  when  they  have 
electric  atmospheres. 

10.  The  beneficial  uses  of  this  electric  fluid  in  the 
creation  we  are  not  yet  well  acquainted  with,  though 
doubtless  such  there  are,  and  those  very  considerable ; 
but  we  may  see  some   pernicious  consequences   that 
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would  attend  a  much  greater  proportion  of  it  For,  had 
this  globe  we  live  on,  as  much  of  it  in  proportion  as 
we  can  give  to  a  globe  of  iron,  wood,  or  the  like,  the 
particles  of  dust  and  other  light  matters  that  get  loose 
from  it,  would,  by  virtue  of  their  separate  electrical  at* 
mospheres,  not  only  repel  each  other,  but  be  repeUed 
from  the  earth,  and  not  easily  be  brought  to  unite  with 
it  again;  whence  our  sur  would  continually  be  more 
and  more  dogged  with  foreign  matter,  and  grow  unfit 
for  respiration.  This  affords  another  occasion  of  ador- 
ing that  wisdom  which  has  made  all  things  by  weight 
and  measure! 

IL  If  a  piece  of  common  matter  be  supposed  en* 
tirely  free  Scorn  electrical  matter,  and  a  single  particle 
of  the  latter  be  brought  nigh,  it  will  be  attracted,  and 
enter  the  body,  and  take  place  in  the  centre,  or  where 
the  attraction  is  every  way  equal  If  more  particles 
enter,  they  take  their  places  where  the  balance  is  equal 
between  the  attraction  of  the  common  matter,  and  their 
own  mutual  repulsion.  It  is  supposed  they  form  trian- 
gles, whose  sides  shorten  as  their  number  increases,  till 
the  common  matter  has  drawn  m  so  many,  that  its 
whole  power  of  compressing  those  triangles  by  attrac- 
tion is  equal  to  their  whole  power  of  expanding  them- 
selves by  repulsion ;  and  then  will  such  a  piece  of  mat- 
ter receive  no  more. 

12.  When  part  of  this  natural  proportion  of  electri- 
cal fluid  is  taken  out  of  a  piece  of  common  matter, 
the  triangles  formed  by  the  remainder  are  supposed 
to  widen  by  the  mutual  repulsion  of  the  parts,  until  they 
occupy  the  whole  piece. 

13.  When  the  quantity  of  electrical  fluid,  taken  from 
a  piece  of  common  matter,  is  restored  again,  it  enters 
tihe  expanded  triangles,  bemg  again  compressed  tiH 
there  is  room  for  the  whole. 

VOL.  v.  T 
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14.  To  explain  this;  take  two  apples,  or  two  balls 
of  wood  or  other  matter,  each  havbg  its  own  natural 
quantity  of  the  electrical  fluid.  Suspend  them  by  s3k 
Ifaies  from  the  ceiling.  Apply  the  wire  of  a  well-charged 
phial,  held  in  your  hand,  to  one  of  them  (Jl)  Fig.  7, 
and  it  will  receive  from  the  wire  a  quantity  of  the  elec- 
trical fluid,  but  will  not  imbibe  it,  bemg  ah*eady  full 
The  fluid,  therefore,  will  flow  round  its  surface,  and 
form  an  electrical  atmosphere.  Bring  J[  into  contact 
with  Bj  and  half  the  electrical  fluid  is  communicated, 
so  that  each  has  now  an  electrical  atmosphere,  and 
therefore  they  repel  each  other.  Take  away  these 
atmospheres,  by  touching  the  balls,  and  leave  them  in 
their  natural  state ;  then,  havmg  fixed  a  stick  of  sealing- 
wax  to  the  middle  of  the  phial  to  hold  it  by,  apply  the 
wire  to  ^,  at  the  same  time  the  coatmg  touches  B. 
Thus  will  a  quantity  of  the  electrical  fluid  be  drawn 
out  of  By  and  thrown  on  ^.  So  that  Jl  will  have  a 
redundance  of  this  fluid,  which  forms  an  atmosphere 
round,  and  B  an  exactly  equal  deficiency.  Now,  bring 
these  balls  again  into  contact,  and  the  electrical  atmo- 
sphere  will  not  be  divided  between  Jl  and  Bj  into  two 
smaller  atmospheres  as  before ;  for  B  will  drink  up  the 
whole  atmosphere  of  ^,  and  both  will  be  found  again 
in  their  natural  state. 

16.  The  form  of  the  electrical  atmosphere  is  that  of 
the  body  it  surrounds.  This  shape  may  be  rendered 
visible  in  a  still  air,  by  raising  a  smoke  fi*om  dry  rosin 
dropt  into  a  hot  tea-spoon  under  the  electrified  body, 
which  will  be  attracted,  and  spread  itself  equally  on 
all  sides,  covering  and  concealing  the  body.*  And 
this  form  it  takes,  because  it  is  attracted  by  all  parts  of 
the  surface  of  the  body,  though  it  cannot  enter  the 

•  See  p.  isa 
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substance  already  replete.  Without  this  attraction,  it 
would  not  remam  round  the  body,  but  dissipate  in 
the  air. 

16.  The  atmosphere  of  electrical  particles  surround- 
ing  an  electrified  sphere,  is  not  more  disposed  to  leave 
it,  or  more  easily  drawn  off  from  any  one  part  of  the 
sphere  than  anoUier,  because  it  is  equally  attracted  by 
every  part  But  that  is  not  the  case  with  bodies  of 
any  other  figure.  From  a  cube  it  is  more  easily  drawn 
at  the  comers  than  at  the  plane  sides,  and  so  from  the 
angles  of  a  body  of  any  other  form,  and  still  most  easily 
Gx>m  the  angle  that  is  most  acute.  Thus,  if  a  body 
shaped  as  ^  J3,  C,  A  ^9  u^  Fig.  8,  be  electrified,  or 
have  an  electrical  atmosphere  communicated  to  it,  and 
we  consider  every  side  as  a  base  on  which  the  particles 
rest,  and  by  which  they  are  attracted,  one  may  see, 
by  imaginmg  a  line  from  ^  to  F,  and  another  from  E 
to  G,  that  the  portion  of  the  atmosphere  included  in 
FjA  Ej  G,  has  the  line  Jl,  Ey  for  its  basis.  So  the  portion 
of  atmosphere,  included  in  H^  A,  Bj  /,  has  the  line  Jt,  B 
for  its  basis.  And  likewise  the  portion  included  in 
KjBj  C,L,  his  By  C  to  rest  on ;  and  so  on  the  other  side 
of  the  figure.  Now,  if  you  would  draw  off  this  atmo- 
sphere with  any  blunt,  smooth  body,  and  approach  the 
middle  of  the  side  w^  Bj  you  must  come  very  near, 
before  the  force  of  your  attractor  exceeds  the  force  or 
power  with  which  that  side  holds  its  atmosphere.  But 
there  is  a  small  portion  between  /,  B,  JT,  that  has  less 
of  the  surface  to  rest  on,  and  to  be  attracted  by,  than 
the  neighbouring  portions,  while  at  the  same  time  there 
is  a  mutual  repulsion  between  its  particles,  and  the  par 
tides  of  those  portions ;  therefore  here  you  can  get  it 
with  more  ease,  or  at  a  greater  distance.  Between 
Fj  Ay  Hy  there  is  a  larger  portion  that  has  yet  a  less  sur* 
face  to  rest  on,  and  to  attract  it ;  here,  therefore,  you 
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can  get  it  away  still  more  easily.  But  easiest  cf  all,  be- 
tween  L,  C,  Jlf,  where  the  quantity  is  largest,  and  the 
surface  to  attract  and  keep  it  back  the  least  When 
you  have  drawn  away  one  of  these  angular  portions 
rf  the  fluid,  another  succeeds  in  its  place  from  the  na- 
ture of  fluidity,  and  the  mutual  repulsion  before  men- 
tioned ;  and  so  the  atmosphere  continues  flowing  off 
at  such  angle,  like  a  stream,  till  no  more  is  remammg. 
The  extremities  of  the  portions  of  atmosphere  over 
these  angular  parts,  are  likewise  at  a  greater  distance 
from  the  electrified  body,  as  may  be  seen  by  the  m- 
spection  of  the  above  figure ;  the  pomt  of  the  atmo- 
sphere of  the  angle  C  being  much  farther  fix)m  C,  than 
any  other  part  of  the  atmosphere  over  the  lines  C,  jB,  or 
J9,  A ;  and,  besides  the  distance  arising  irom  the  nature 
of  the  figure,  where  the  attraction  is  less,  the  particles 
will  naturally  expand  to  a  greater  distance  by  their  mu- 
tual repulsion.  On  these  accounts  we  suppose  elec- 
trified bodies  discharge  their  atmospheres  upon  unelec- 
trified  bodies  more  easily,  and  at  a  greater  distance  from 
their  angles  and  points,  than  from  their  smooth  sides. 
Those  points  will. also  discharge  into  the  air,  when  the 
body  has  too  great  an  electrical  atmosphere,  without 
bringmg  any  non-electric  near  to  receive  what  is  thrown 
off.  For  the  air,  though  an  electric  per  se^  yet  has  al- 
ways more  or  less  water  and  other  non-electric  matters 
mixed  with  it ;  and  these  attract  and  receive  what  is 
so  discharged. 

17.  But  points  have  a  property,  by  which  they  drav) 
on  as  well  as  throw  off  the  electricsd  fluid,  at  greater 
distances  than  blunt  bodies  can.  That  is,  as  the  pomted 
part  of  an  electrified  body  will  discharge  the  atmosphere 
of  that  body,  or  communicate  it  farthest  to  another 
body,  so  the  point  of  an  unelectrified  body  will  draw 
off  the  electrical  atmosphere  from  an  electrified  body, 
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fiuther  than  a  blunter  part  of  the  same  tmelectrified 
body  will  do,  Thus>  a  pin  held  by  the  head,  and  the 
point  presented  to  an  electrified  body,  will  draw  oflf  its 
atmosphere  at  a  foot  distance ;  where,  if  the  head  were 
presented  instead  of  the  point,  no  such  effect  would 
foUow.  To  understand  this,  we  jaay  consider,  that,  if 
a  person  standing  on  the  floor  would  draw  off  the  elec- 
trical atmosphere  fh)m  an  electrified  body,  an  iron  crow 
and  a  blunt  knitting-needle  held  alternately  in  his  hand, 
and  presented  for  that  purpose,  do  not  draw  with  dif- 
ferent forces  in  proportion  to  their  different  masses. 
For  the  man,  and  what  he  holds  in  his  hand,  be  it  large 
or  small,  are  connected  with  the  common  mass  of  une- 
lectrified  matter;  and  the  force  with  which  he  draws 
is  the  same  in  both  cases,  it  consisting  in  the  different 
proportion  of  electricity  in  the  electrified  body,  and  that 
common  mass.  But  the  force,  with  which  the  electri- 
fied body  retains  its  atmosphere  by  attracting  it,  is  pro- 
portioned to  the  surface  over  which  the  particles  are 
placed;  that  is,  four  square  inches  of  that  surface  re- 
tain their  atmosphere  with  four  times  the  force  that  one 
square  inch  retains  its  atmosphere.  And,  as,  in  pluck- 
mg  the  hairs  from  the  horse's  tail,  a  degree  of  strength 
not  suflScient  to  pull  away  a  handful  at  once,  could  yet 
easily  strip  it  hair  by  hair,  so  a  blunt  body  presented 
cannot  draw  off  a  number  of  particles  at  once,  but  a 
pcHnted  one,  with  no  greater  force,  takes  them  away 
easily,  particle  by  particle. 

18.  These  explanations  of  the  power  and  operation 
of  points,  when  they  first  occurred  to  me,  and  while 
they  first  floated  in  my  mind,  appeared  perfectly  satis- 
fectory ;  but  now  I  have  written  them,  and  considered 
them  more  closely,  I  must  own  I  have  some  doubts 
about  them ;  yet,  as  I  have  at  present  nothing  better  to 
offer  in  their  stead,  I  do  not  cross  them  out ;  for,  even 

VOL.  V.  30  T* 
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a  bad  sdution  read,  and  its  faults  discovered,  has  often 
given  rise  to  a  good  one,  in  the  mind  of  an  mgenious 
reader. 

19.  Nor  is  it  of  much  importance  to  us  to  know  the 
manner  in  which  nature  executes  her  laws ;  it  is  enough 
if  we  know  the  laws  themselves.  It  is  of  real  use  to 
know  that  Chma  left  in  the  air  unsuppc»ted  will  fall  and 
break ;  but  how  it  comes  to  fall,  and  why  it  breaks,  are 
matters  of  speculation.  It  is  a  pleasure  indeed  to  know 
them,  but  we  can  preserve  our  China  without  it 

20.  Thus,  in  the  present  case,  to  know  this  power 
of  points  may  possibly  be  of  some  use  to  mankmd, 
though  we  should  never  be  able  to  explain  it  The 
following  experiments,  as  well  as  those  m  my  first  paper, 
show  this  power.  I  have  a  large  prime  conductor,  made 
of  several  thin  sheets  of  clothier's  pasteboard,  formed 
into  a  tube,  near  ten  feet  long  and  a  foot  diameter. 
It  is  covered  with  Dutch  embossed  paper,  almost  totally 
gilt  This  large  metallic  surface  supports  a  much  great- 
er electrical  atmosphere  than  a  rod  of  iron  of  fifty  times 
the  weight  would  do.  It  is  suspended  by  silk  Unes, 
and  when  charged  will  strike,  at  near  two  inches  dis- 
tance, a  pretty  hard  stroke,  so  as  to  make  one's  knuckle 
ache.  Let  a  person  standing  on  the  floor  present  the 
point  of  a  needle,  at  twelve  or  more  inches  distance 
fi-om  it,  and  while  the  needle  is  so  presented,  the  con- 
ductor cannot  be  charged,  the  point  drawing  off  the 
fire  as  fast  as  it  is  thrown  on  by  the  electrical  globe. 
Let  it  be  charged,  and  then  present  the  point  at  the 
same  distance,  and  it  will  suddenly  be  discharged.  In 
the  dark  you  may  see  the  light  on  the  point,  when  the 
experiment  is  made.  And,  if  the  person  holding  the 
point  stands  upon  wax,  he  will  be  electrified  by  receiv- 
ing the  fire  at  that  distance.  Attempt  to  draw  off  the 
electricity  with  a  blunt  body,  as  a  bolt  of  iron  round 
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at  the  end,  and  smooth,  (a  silversmith's  iron  punch,  mch 
thick,  is  what  I  use,)  and  you  must  bring  it  within  the 
distance  of  three  mches  before  you  can  do  it,  and  then 
it  is  done  with  a  stroke  and  crack.  As  the  pasteboard 
tube  hangs  loose  on  silk  lines,  when  you  approach  it 
with  the  punch-iron,  it  likewise  will  move  towards  the 
punch,  being  attracted  while  it  is  charged ;  but  if,  at 
the  same  mstant,  a  point  be  presented  as  before,  it  re- 
tires again,  for  the  pomt  discharges  it.  Take  a  pair  of 
large  brass  scales,  of  two  or  more  feet  beam,  the  cords 
of  the  scales  being  silk.  Suspend  the  beam  by  a  pack- 
thread from  the  ceiling,  so  that  the  bottom  of  ihe  scales 
may  be  about  a  foot  from  the  floor;  the  scales  will 
move  round  in  a  circle  by  the  untwisting  of  the  pack- 
thread. Set  the  iron  punch  on  the  end  upon  the  floor, 
in  such  a  place  as  that  the  scales  may  pass  over  it  in 
making  their  circle ;  then  electrify  one  scale  by  apply- 
ing the  wire  of  a  charged  phial  to  it  As  they  move 
round,  you  see  that  scale  draw  nigher  to  the  floor,  and 
dip  more  when  it  comes  over  the  punch ;  and,  if  that  be 
placed  at  a  proper  distance,  the  scale  will  snap  and 
discharge  its  fire  into  it  But,  if  ar  needle  be  stuck  on 
the  end  of  the  punch,  its  point  upward,  the  scale,  in- 
stead of  drawing  nigh  to  the  punch,  and  snapping,  dis- 
charges its  fire  silently  through  the  point,  and  rises 
higher  from  the  punch.  Nay,  even  if  the  needle  be 
placed  upon  the  floor  near  the  punch,  its  point  upwards, 
the  end  of  the  punch,  though  so  much  higher  than 
Ae  needle,  will  not  attract  the  scale  and  receive  its  fire, 
for  the  needle  will  get  it  and  convey  it  away,  before  it 
comes  nigh  enough  for  the  punch  to  act  And  this  is 
constantly  observable  in  these  experiments,  that  the 
greater  quantity  of  electricity  on  the  pasteboard  tube, 
the  farther  it  strikes  or  discharges  its  fire,  and  the  pomt 
fikewise  will  draw  it  off  at  a  still  greater  distance. 
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Now  if  the  fire  of  electricity  and  that  of  lightaing  be 
the  samCi  as  I  have  endeavoured  to  show  at  large  in 
a  fcxmer  paper,  this  pasteboard  tube  and  these  scales 
may  represent  electrified  clouds.  If  a  tube  of  only  ten 
feet  long  will  strike  and  discharge  its  fire  on  the  punch 
at  two  or  three  inches  distance,  an  electrified  cloud  d 
perhaps  ten  thousand  acres  may  strike  and  discharge 
cm  the  earth  at  a  proportionably  greater  distance.  The 
horizontal  motbn  of  the  scales  over  the  floor,  may  rep- 
resent the  motion  of  the  clouds  over  the  earth ;  and 
the  erect  iron  punch,  a  hill  or  high  building ;  and  then 
we  see  how  electrified  clouds  passing  over  hiUs  a 
high  buildings  at  too  great  a  height  to  strike,  may  be 
attracted  lower  till  withm  their  striking  distance.  And, 
lastly,  if  a  needle  fixed  on  the  punch  with  its  point 
upright,  or  even  on  the  floor  below  the  punch,  will  draw 
the  fire  from  the  scale  silendy  at  a  much  greater  than 
the  striking  distance,  and  so  prevent  its  descending 
towards  the  punch ;  or  if  in  its  course  it  would  have 
come  nigh  enough  to  strike,  yet  being  first  deprived  of 
its  fire  it  cannot,  and  the  punch  is  thereby  secured  fitun 
the  stroke ;  I  say,  if  these  things  are  so,  may  not  the 
knowledge  of  this  power  of  points  be  of  use  to  man<^ 
kmd,  in  preserving  houses,  churches,  ships,  &c.  fi*om 
the  stroke  of  lightning,  by  directing  us  to  fix,  on  the 
highest  parts  of  those  edifices,  upright  rods  of  iron 
made  sharp  as  a  needle,  and  gilt  to  prevent  rusting, 
and  from  the  foot  of  those  rods  a  wire  down  the  out* 
side  of  the  building  into  the  ground,  or  down  round 
one  of  the  shrouds  of  a  ship,  and  down  her  side  till  it 
reaches  the  water?  Would  not  these  pointed  rods 
probably  draw  the  electrical  fire  silently  out  of  a  doud 
before  it  came  nigh  enough  to  strike,  and  thereby  se- 
cure us  from  that  most  sudden  and  terrible  mischief? 

21.  To  determme  the  questbn,  whether  the  clouds 
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that  contain  lightning  are  electrified  or  not,  I  would 
propose  an  experiment  to  be  tried  where  it  may  be  done 
conveniently.  On  the  top  of  some  high  tower  or  stee-> 
pie,  place  a  kind  of  sentry-box,  (as  in  Fig.  9,)  big  enough 
to  c(»]itam  a  man  and  an  electrical  stand.  From  the 
middle  of  the  stand  let  an  iron  rod  rise  and  pass  bend- 
ing out  of  the  door,  and  then  upright  twenty  or  thirty 
feet,  pomted  very  sharp  at  the  end.  If  the  electrical 
stand  be  kept  clean  and  dry,  a  man  standing  on  it, 
when  such  clouds  are  passing  low,  might  be  electrified 
and  afibrd  sparks,  the  rod  drawing  fire  to  him  from  a 
doud.  If  any  danger  to  the  man  should  be  apprehend- 
ed (though  I  think  there  would  be  none),  let  him  stand 
OfB  the  floor  of  his  box,  and  now  and  then  bring  near  to 
the  rod  the  loop  of  a  wire  that  has  one  end  fastened 
to  the  leads,  he  holding  it  by  a  wax  handle ;  so  the 
sparks,  if  the  rod  is  electrified,  will  strike  bxxa  the  rod 
to  the  wire,  and  not  affect  him. 

SSL  Before  I  leave  this  subject  of  lightning,  I  may 
mention  some  other  similarities  between  the  effects  of 
that  and  those  of  dectricity.  Lightnmg  has  often  been 
known  to  strike  people  bfind.  A  pigeon  that  we  struck 
dead  to  appearance  by  the  electrical  shock,  recovmng 
fife,  drooped  about  the  yard  several  days,  eat  nothing, 
though  crumbs  were  thrown  to  it,  but  declined  and 
died.  We  did  not  think  of  its  bemg  deprived  of  sight; 
but  afterward  a  pullet,  struck  dead  in  like  manner,  be* 
ing  recovered  by  repeatedly  blowing  into  its  lungs, 
when  set  down  on  the  floor,  ran  headlong  against  the 
¥rall,  and  on  examination  appeared  perfectly  blmd 
Hence  we  concluded,  that  the  pigeon  also  had  been 
absolutely  blinded  by  the  shock.  The  biggest  animal 
we  have  yet  killed,  or  tried  to  kill,  with  die  electrical 
stroke,  was  a  wdl-grown  pullet 

23.  Readmg  in  the  ingenious  Dr.  Miles's  account  of 
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the  thunder-storm  at  Stretham,  the  effect  of  the  light- 
ning  in  stripping  off  all  the  paint  that  had  corered  a 
gilt  moulding  of  a  pannel  of  wainscot,  without  hurdng 
the  rest  of  the  pamt,  I  had  a  mind  to  lay  a  coat  of  padnt 
over  the  filleting  of  gold  on  the  cover  of  a  book,  and 
try  the  effect  of  a  strong  electrical  flash  sent  through 
that  gold  from  a  charged  sheet  of  glass.  But,  having 
no  paint  at  hand,  I  pasted  a  narrow  strip  of  paper  over 
it ;  and  when  dry,  sent  the  flash  through  the  gilding, 
by  which  the  paper  was  torn  off  from  end  to  end,  with 
such  force  that  it  was  broke  in  several  places,  and  in 
others  brought  away  part  of  the  grain  of  the  Turkey- 
leather  in  which  it  was  bound ;  and  convinced  me,  that, 
had  it  been  pamted,  the  paint  would  have  been  stripped 
off  m  the  same  manner  with  that  on  the  wainscot  at 
Stretham. 

24.  Lightning  melts  metals,  and  I  hmted  in  my  paper 
on  that  subject,  that  I  suspected  it  to  be  a  cold  fusion; 
I  do  not  mean  a  fusion  by  force  of  cold,  but  a  fusion 
without  heat*  We  have  also  melted  gold,  silver,  and 
copper,  in  small  quantities,  by  the  electrical  flash.  The 
manner  is  this ;  take  leaf-gold,  leaf-silver,  or  leaf-gilt 
copper,  commonly  called  leaf-brass,  or  Dutch  gold ;  cut 
•ff  from  the  leaf  long  narrow  strips,  the  breadth  of  a 
straw.  Place  one  of  these  strips  between  two  strips 
of  smooth  glass  that  are  about  the  width  of  your  finger. 
K  one  strip  of  gold,  the  length  of  the  leaf,  be  not  long 
enough  for  the  glass,  add  another  to  the  end  of  it,  so 
that  you  may  have  a  little  part  hangmg  out  loose  at 
each  end  of  the  glass.  Bind  the  pieces  of  glass  to- 
gether from  end  to  end  with  strong  silk  thread ;  then 
place  it  so  as  to  be  part  of  an  electrical  circuit,  (the 
ends  of  gdd  hanging  out  being  of  use  to  join  with  the 

\  *  See  note  in  page  233. 
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Other  parts  of  the  circuity)  and  send  the  flash  through  it» 
from  a  lai^e  electrified  jar  or  sheet  of  glass.    Then,  if 
your  strips  of  glass  remain  whole,  you  will  see  that  the 
gdd  is  missing  in  several  places,  and  instead  of  it  a 
metallic  stain  on  both  the  glasses;  the  stains  on  the 
upper  and  under  glass  exacdy  similar  in  the  minutest 
stroke,  as  may  be  seen  by  holding  them  to  the  light ; 
the  metal  appeared  to  have  been  not  only  melted,  but 
even  vitrified,  or  otherwise  so  driven  mto  the  pores  of 
the  glass,  as  to  be  protected  by  it  from  the  action  of 
the  strongest  aquafortis  or  aqua  regia.    I  send  you 
enclosed  two  little  pieces  of  glass  with  these  metallic 
stains  upon  them,  which  cannot  be  removed  without 
taking  part  of  the  glass  with  them.    Sometimes  the 
stain  spreads  a  little  wider  than  the  breadth  of  the  lea^ 
and  looks  brighter  at  the  edge,  as  by  inspectmg  closely 
you  may  observe  in  these.    Sometimes  the  glass  breaks 
to  pieces ;  once  the  upper  glass  broke  into  a  thousand 
pieces,  looking  like  coarse  salt.    The  pieces  I  send  you 
were  stained  with  Dutch  gold.    True  gold  makes  a 
darker  stab,  somewhat  reddish ;  silver,  a  greenish  stain. 
We  once  took  two  pieces  of  thick  k)oking-glass,  as 
broad  as  a  gunter's  scale,  and  six  mches  long ;  and, 
placbg  leaf-gold  between  them,  put  them  between  two 
smoothly-plained  pieces  of  wood,  and  fixed  them  tight 
in  a  book-bmder's  small  press ;  yet,  though  they  were 
so  closely  confined,  the  force  of  the  electrical  shock 
shivered  the  glass  into  many  pieces.     The  gold  was 
melted,  and  stamed  into  the  glass,  as  usual    The  cir- 
cumstances of  the  breakiig  of  the  glass  differ  much 
in  making  the  experiment,  and  sometimes  it  does  not 
break  at  all;  but  this  is  constant,  that  the  stams  in  the 
upper  and  under  pieces  are  exact  counterparts  of  each 
other.    And,  though  I  have  taken  up  the  pieces  of  glass 
between  my  fingers  immediately  after  this  melting,  I 
never  could  perceive  the  least  warmth  in  them. 
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25.  In  one  of  my  former  papers,  I  mentioned,  that 
gilding  on  a  book,  though  at  first  it  communicated  th^" 
shock  perfectly  well,  yet  failed  after  a  few  experiments, 
which  we  could  not  account  for.  We  have  since  found, 
that  one  strong  shock  breaks  the  contmuity  of  the  goU 
in  the  filleting,  and  makes  it  look  rather  like  dust  of 
gold,  abundance  of  its  parts  being  broken  and  driven 
off;  and  it  will  seldom  conduct  above  one  strong  shocL 
Perhaps  this  may  be  the  reason ;  when  there  is  not  a 
perfect  continuity  in  the  circuit,  the  fire  must  leap  owet 
the  vacancies ;  there  is  a  certain  distance,  which  it  is 
able  to  leap  over  according  to  its  strength ;  if  a  number 
of  small  vacancies,  though  each  be  very  minute,  taken 
together  exceed  that  distance,  it  cannot  leap  over  them, 
and  so  the  shock  is  prevented. 

26.  From  the  before-mentioned  law  of  electricity, 
that  pomts,  as  they  are  more  or  less  acute,  draw  on 
and  throw  off  the  electrical  fluid  with  more  or  ieM 
power,  and  at  greater  or  less  distances,  and  in  larger 
or  smaller  quantities  m  the  same  time,  we  may  see  how 
to  account  for  the  situation  of  the  leaf  of  gold  suspend- 
ed between  two  plates,  the  upper  one  contmually  elec- 
trified, the  under  one  in  a  person's  hand  standing  on 
the  floor.  When  the  upper  plate  is  electrified,  the  leaf 
is  attracted,  and  raised  towards  it,  and  would  fly  to 
that  plate,  were  it  not  for  its  own  pcHnts.  The  comer 
that  happens  to  be  uppermost  when  the  leaf  is  rismg, 
bemg  a  sharp  point,  from  the  extreme  thinness  of  the 
gold,  draws  and  receives  at  a  distance  a  sufficient  quan- 
tity c^  the  electric  fluid  to  give  itself  an  electric  atmo« 
a^ere,  by  which  its  progress  to  the  upper  phite  is 
stopped,  and  it  begins  to  be  repeDed  firom  that  {date^ 
and  would  be  driven  back  to  the  under  plate,  but  (iiat 
its  lowest  corn^  is  likewise  a  pobt,  and  throws  off  or 
discharges  the  overplus  of  the  leaf's  atmosphere,  as  fast 
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as  the  upper  comer  draws  it  on.  Were  these  two 
points  perfectly  equal  in  acuteness,  the  leaf  would  take 
place  exacdy  in  the  middle  space,  for  its  weight  is  a 
trifle  compared  to  the  power  acdng  on  it ;  but  it  is  gen- 
erally nearest  the  unelectrified  plate,  because,  when  the 
leaf  is  ojSered  to  the  electrified  plate,  at  a  distance,  the 
sharpest  point  is  commonly  first  affected  and  raised 
towards  it;  so  that  point,  fi^m  its  greater  acuteness, 
receiving  the  fluid  faster  than  its  opposite  can  dis- 
charge it  at  equal  distances,  it  retires  from  the  electrified 
plate,  and  draws  nearer  to  the  unelectrified  plate,  till  it 
comes  to  a  distance  where  the  discharge  can  be  ex- 
actly equal  to  the  receipt,  the  latter  being  lessened,  and 
the  former  increased ;  and  there  it  remams  as  long  as 
the  globe  contbues  to  supply  fresh  electrical  matter. 
This  will  appear  plain,  when  the  difference  of  acuteness 
in  the  comers  is  made  very  great  Cut  a  piece  of 
Dutch  gold  (which  is  fittest  for  these  experiments  on 
account  of  its  great  strength)  mto  the  form  of  Figure 
10,  the  upper  comer  a  right  angle,  the  two  next  obtuse 
angles,  and  the  lowest  a  very  acute  one ;  and  bring 
this  on  your  plate  under  the  electrified  plate,  in  such  a 
manner  as  that  the  right-angled  part  may  be  first  raised 
(which  is  done  by  covering  the  acute  part  with  the 
hollow  of  your  hand),  and  you  will  see  this  leaf  take 
place  much  nearer  to  the  upper  than  the  under  plate ; 
because,  without  bebg  nearer,  it  cannot  receive  so  fast 
at  its' right-angled  point,  as  it  can  discharge  at  its  acute 
one.  Turn  this  leaf  with  the  acute  part  uppermost, 
and  then  it  takes  place  nearest  the  unelectrified  plate ; 
because,  otherwise,  it  receives  faster  at  its  acute  pomt^ 
than  it  can  discharge  at  its  right-angled  one.  Thus  the 
difference  of  distance  b  always  proportioned  to  the 
difference  of  acuteness.  Take  care,  in  cuttmg  your 
lea^  to  leave  no  litde  ragged  particles  on  the  edge^ 
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which  sometimes  form  points  where  you  would  not  have 
them*  You  may  make  this  figure  so  acute  below,  and 
Uunt  above,  as  to  need  no  under  plato^  it  dischargmg 
fast  enough  into  the  air.  When  it  is  made  narrower, 
as  the  figure  between  the  pricked  lines,  we  call  it  the 
gridmfisk^  from  its  manner  of  acting.  For,  if  you  take 
jt  by  the  tail,  and  hold  it  at  a  foot  (x:  greater  horizmital 
distance  firom  the  prime  conductor,  it  will,  when  let  got, 
fly  to  it  with  a  brisk  but  wavering  motion,  like  that  of 
an  eel  through  the  water ;  it  will  then  take  place  und^ 
the  prime  Gcmductor,  at  perhaps  a  quarter  cnt  half  pf  an 
inch  distance,  and  keep  a  oontinual  shaking  of  its  tail  like 
a  fish,  so  that  it  seems  animated.  Turn  its  tail  towards 
the  prime  conductor,  and  then  it  flies  to  your  finger,  and 
seems  to  nibble  it  And,  if  you  hold  a  plate  und^  it  at 
sis  or  eight  inches  distance,  and  cease  tunung  the 
globe,  when  the  electrical  atmosph^^  of  the  conductor 
grows  small,  it  will  descend  to  the  plate,  and  swim 
back  again  sev^al  times,  with  the  same  fish-lOce  mo- 
tion, greatly  to  the  entertainment  of  spectators.  By 
a  little  practice  in  blunting  or  sharpening  the  heads  or 
tails  of  these  figures,  you  may  make  them  take  place 
as  desired,  nearer  or  farther  firom  the  electrified  plate« 

27.  It  is  said,  in  secti(»i  e%hth  of  this  paper,  that 
all  kinds  of  common  matter  are  supposed  not  to  attract 
the  electrical  fluid  with  equal  str^igth ;  and  tl»it  those 
called  electrics  per  se,  as  glass,  &c.»  attract  and  retain  it 
strongest,  and  contain  the  greatest  quantity.  This  latter 
position  may  seem  a  paradox  to  wom^  bektg  contrary 
to  the  hidierto  received  cq)mi<m ;  and  therefore  I  shall 
now  endeavour  to  explain  it. 

28.  In  order  to  this,  let  it  first  be  coni^dwed,  that 
we  cannot,  by  asay  meems  we  are  yet  aequcdnttd  mlh^ 
force  the  ekcbrical  jhM  through  glase.  I  know  it  is 
wnmonly  thought,  that  it  easily  pervades  glass;    and 
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the  experiment  of  a  feather  suspended  by  a  thready  in 
a  bottle  hermetieaUy  sealed,  yet  moved  by  bringmg  ar 
robbed  tube  near  the  outside  of  the  bottk,  is  aHeged 
to  prove  it  But,  if  the  electrical  fluid  so  easily  per- 
vades glass,  how  does  the  phial  become  chatted  (as  we 
term  it),  when  we  hold  it  in  our  hands  1  Would  not 
d^  fire,  thrown  in  by  the  wire,  pass  through  to  our 
handstand  so  esca^into  the  floor?  Would  not  the 
bottle  in  that  case  be  left  just  as  we  found  it,  un* 
charged,  as  we  know  a  metal  bottle  so  attempted  to  be 
dialled  would  be?  Indeed,  if  there  be  the  least 
ereck,  the  minutest  soluticm  of  continuity  in  the  glass» 
though  it  remams  so  tight  that  nothing  else  we  know 
of  wffi  pass^  yet  the  extremely  subtile  electric  fluid  flies 
through  such  a  crack  with  the  greatest  freedom,  and 
such  a  bottle  we  know  can  never  be  charged ;  what 
then  makes  the  diffiarence  between  such  a  bottle  and 
cme  that  is  soH&d,  but  this^  that  the  fluid  can  pass 
through  the  one^  sod  not  throu^  the  oth^l* 

29^.  It  is  true,  there  is  an  experiment,  that  at  first 
sight  would  be  apt  to  satisfy  a  slight  observer,  that  the 
fire,  thrown  into  the  bottle  by  the  wire,  does  really  pass 
through  the  glass*  It  is  this;  place  the  bottle  on  a 
glass  stand,  under  the  prime  conductor;  suspend  a  bul- 
let by  a  chain  from  the  prime  conductor,  till  it  comes 
within  a  qusffter  of  aa  inch  right  over  the  wire  of  the 
bottle ;  place  your  knuckle  on  the  glass  stand,  at  just 
the  same  distajaee  fipom.  the  coating  of  the  bottle,  as  the 
bullet  is  firom  its  wire;  Now  let  the  globe  be  turned^ 
vod  you  see  a  spark  strike  from  the  bullet  to  the  wire 
of  the  bottle,  ^nd  the  same  instant  you  see  and  feel  an 
exactly  equal  spark  striking  from  the  coating  on  your 
knuckle^  and  so  on,  spark  for  spark.    This  lodks  as  if 

*  See  the  first  sixteen  sections  of  the  former  paper,  called  JbrfAir 
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the  whole  received  by  the  bottle  was  again  dischai^ed 
from  it.  And  yet  the  botde  by  this  means  is  charged  1  * 
And  therefore  the  fire  that  thus  leaves  the  bottle,  though 
the  same  m  quantity,  cannot  be  the  very  same  fire  that 
entered  at  the  vrire,  for  if  it  were,  the  bottie  would  re- 
main unchained. 

30.  If  the  fire  that  so  leaves  the  bottle  be  not  the 
same  that  is  thrown  in  through  the  wire,  it  must  be  fire 
that  subsisted  m  the  botde  (that  is,  in  the  glass  of  the 
botde)  before  the  operation  began. 

31.  If  so,  there  must  be  a  great  quantity  in  glass, 
because  a  great  quantity  is  thus  discharged,  even  from 
very  thm  glass. 

32.  That  this  electrical  fluid  or  fire  is  strongly  at* 
tracted  by  glass,  we  know  fi*om  the  quickness  and  vio- 
lence with  which  it  is  resumed  by  the  part  that  had 
been  deprived  of  it,  when  there  is  an  oppcHtunity.  And 
by  this,  that  we  cannot  fi*om  a  mass  of  glass,  draw  a 
quantity  of  electric  fire,  or  electrify  the  whole  mass 
minusj  as  we  can  a  mass  of  metal.  We  cannot  lessen 
or  increase  its  whole  quantity,  for  the  quantity  it  has 
it  holds ;  and  it  has  as  much  as  it  can  hold.  Its  jjpres 
are  filled  with  it  as  fuU  as  the  mutual  repellaicy  of  the 
particles  will  admit;  and  what  is  already  m  refuses,  or 
strongly  repels,  any  additional  quantity.  Nor  have  we 
any  way  of  moving  the  electrical  fluid  in  glass,  but  one ; 
that  is,  by  covering  part  of  the  two  surfaces  of  thin 
glass  with  non-electrics,  and  then  throwing  an  additional 
quantity  of  this  fluid  on  one  surface,  which,  spreading 
m  the  non-electric,  and  being  bound  by  it  to  that  sur- 
face, acts  by  its  repelling  force  on  the  particles  of  the 
electrical  fluid  contained  in  the  other  surface,  and  drives 
them  out  of  the  glass  mto  the  non-electric  on  that  side 

*  Seo  $  10  of  Farther  Experumnii,  &c» 
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$x>m  whence  they  are  discharged,  and  then  those  added 
on  the  chained  side  can  enter.  But,  when  this  is  done, 
there  is  no  more  in  the  glass,  nor  less,  than  before,  just 
as  much  having  left  it  on  one  side  as  it  received  on  the 
other. 

33.  I  feel  a  want  of  terms  here,  and  doubt  much 
whether  I  shall  be  able  to  make  this  part  mtelligible. 
By  the  word  surface^  in  this  case,  I  do  not  mean  mere 
length  and  breadth  without  thickness;  but,  when  I 
speak  of  the  upper  or  under  surface  of  a  piece  of  glass, 
the  outer  or  mner  surface  of  the  phial,  I  mean  length, 
breadth,  and  half  the  thickness,  and  beg  the  favor  of 
bemg  so  understood.  Now  I  suppose,  that  glass,  in  its 
first  principles,  and  in  the  furnace,  has  no  more  of  this 
electrical  fluid  than  other  common  matfer ;  that,  when 
it  is  blown,  as  it  cools,  and  the  particles  of  common 
fire  leave  it,  its  pores  become  a  vacuum ;  that  the  com- 
ponent parts  of  glass  are  extremely  small  and  fine,  I 
guess  fix)m  its  never  showing  a  rough  face  when  it 
breaks,  but  always  a  polish ;  and  from  the  smallness  of 
its  particles  I  suppose  the  pores  between  them  must  be 
exceedingly  small,  which  is  the  reason  that  aqua  fortis^ 
nor  any  other  menstruum  we  have,  can  enter  to  separate 
them  and  dissolve  the  substance ;  nor  is  any  fluid  we 
know  o^  fine  enough  to  enter,  except  common  fire,  and 
the  electric  fluid.  Now  the  departbg  fire,  leaving  a 
vacuum,  as  aforesaid,  between  these  pores,  which  air 
nor  water  are  fine  enough  to  enter  and  fill,  the  elec- 
tric fluid  (which  is  everywhere  ready  in  what  we  call 
the  non-electrics,  and  in  the  non-electric  mixtures  that 
are  in  the  air,)  is  attracted  in ;  yet  does  not  become 
fixed  with  the  substance  of  the  glass,  but  subsists  there 
as  water  in  a  porous  stone,  retained  only  by  the  attrac* 
tion  of  the  fixed  parts,  itself  still  loose  and  a  fluid.  But 
I  suppose  farther,  that,  m  the  cooling  of  the  glass,  its 
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tea:tiire  becomes  closest  in  tibe  middle,  and  forms  a  kmd 
of  partition,  in  which  the  pores  are  so  narrow,  that  the 
particles  of  the  electrical  fluid,  which  enter  both  sor- 
6ces  at  the  same  tune,  cannot  go  throagh,  or  pass 
and  repass  from  one  surface  to  the  other,  and  so  mix 
together;  yet,  though  the  particles  of  electric  fluid,  im- 
bibed by  eadb  surface,  cannot  themselves  pass  &rough 
to  those  of  the  other,  their  repellency  can,  and  by  thb 
means  they  act  on  one  anotha*.  The  particles  of  die 
electric  fluid  have  a  mutual  repellency,  but  by  the 
pow^  of  attraction  in  the  glass  they  are  ccmd^ised  ot 
forced  nearer  to  each  other.  When  the  glass  has  re* 
ceived,  and  by  its  attraction  forced  doser  togedi^,  so 
much  of  this  electric  fluid,  as  that  the  power  of  attract- 
ing and  condensing  m  the  one,  b  equal  to  the  power  d 
expansion  b  the  odier,  it  can  imbibe  no  more,  and  that 
remains  its  constant  whole  quantity ;  but  each  surface 
would  receive  more,  if  the  repellency  of  what  is  in  the 
opposite  surface  did  not  resbt  its  entrance.  The  quan- 
tities of  diis  fluid  in  eadi  surface  being  equal,  their  re- 
pelling action  on  each  other  is  equal;  and  therefore 
tiiose  of  one  sur&ce  cannot  drive  out  those  of  the 
other ;  but,  if  a  greater  quantity  is  forced  into  one  sur- 
fece  than  the  glass  would  naturally  draw  m,  this  in- 
creases the  repelling  power  on  that  side,  and,  overpow- 
ering the  attraction  on  the  other,  drives  out  part  of  die 
fluid  that  had  been  imbibed  by  that  surface,  if  there  be 
any  non-electric  ready  to  receive  it ;  sudi  thare  is  in 
all  cases  where  glass  is  electrified  to  give  a  shodu 
The  surface  that  has  been  thus  emptied,  by  having  its 
electrical  fluid  driven  out,  resumes  agam  an  equal  quan- 
tity widi  vkdence,  as  soon  as  the  glass  has  an  oppcxtn- 
nity  to  discharge  that  over  quantity  more  than  it  coidd 
letain  by  attraction  in  its  other  sur&ce,  by  the  addi- 
tional repellency  of  which  the  vacuum  had  been  occa* 
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skmed.  For  experiments  favormg  (if  I  may  not  mj 
conJQrming)  this  hypothesis,  I  must,  to  avoid  repeti- 
Am^  beg  leave  to  refer  you  back  to  what  is  said  of  the 
electrical  phial  in  my  former  papers. 

34.  Let  us  now  see  how  it  wiU  account  for  several 
other  appearances.  Glass,  a  body  extremely  elastic 
(and  perhaps  its  dasticity  may  be  owing  m  some  de* 
gree  to  the  subsistmg  dl  so  great  a  quantity  of  this 
repellbg  fluid  in  its  pores),  must,  when  rubbed,  have  its 
rubbed  surface  somewhat  stretched,  or  its  solid  parts 
drawn  a  little  farther  asund^,  so  that  the  vacancies,  in 
which  the  electrical  fluid  resides,  become  ki^er,  afibrd* 
ing  room  for  more  of  that  fluid,  which  is  immediately 
attracted  into  it  from  the  cushion  or  hand  rubbing,  they 
bemg  supplied  from  the  common  stock.  But  the  in- 
stant the  parts  of  the  glass  so  opened  and  filled,  have 
passed  the  friction,  they  dose  again,  and  force  the  ad- 
ditional quantity  out  upon  the  surface,  where  it  must 
rest  till  that  psot  comes  round  to  the  cushion  again, 
imless  some  non-electric  (as  the  prime  conductor)  first 
presents  to  receive  it.*  But,  if  the  mside  of  the  globe 
be  lined  with  a  non-^ectric,  the  additional  repellency 
d  the  elecbjcal  fluid,  thus  collected  by  friction  on  the 
rubbed  part  of  the  globe^s  outer  surface,  drives  an  equal 
quantity  out  of  the  inner  surfiau^e  into  that  non-electric 
foing,  which  receiving  it,  and  carrying  it  away  from  the 
rubbed  part  into  the  ccmunon  mass,  through  the  axis  of 
the  ^obe  and  frame  oi  the  machme,  the  new-collected 
electrical  fluid  can  enter  and  remain  in  the  outer  surface^ 

*  In  the  dark,  the  electric  fluid  may  be  seen  on  the  cushion  in  two 
semi-circles  or  half-moons,  one  on  the  fore  part,  the  other  on  the  back 
|wrt  of  the  cushion,  just  where  the  globe  and  cushion  separate.  In  Ito 
fm  crescent  the  fixe  is  passing  ont  of  the  cushion  into  the  glass ;  ia  thi 
other  it  is  leaving  the  glass,  and  returning  into  the  back  part  of  the 
cushion.  When  the  prime  conductor  is  applied  to  take  it  off  the  glam^ 
the  back  crescent  disappeam. 
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and  none  of  it  (or  a  very  litde)  will  be  received  by  the 
prime  conductor.  As  this  charged  part  of  the  globe 
comes  round  to  the  cushion  agmn,  the  outer  surface 
delivers  its  overplus  fire  into  the  cushion,  the  opposite 
inner  surface  receiving  at  the  same  time  an  equal  quan- 
tity from  the  floor.  Every  electrician  knows,  that  a 
globe  wet  within  will  afford  little  or  no  fire ;  but  the 
reason  has  not  before  been  attempted  to  be  given,  that 
I  know  of. 

35.  So,  if  a  tube  lined  with  a  non-electric  be  rubbed,* 
little  or  no  fire  is  obtained  from  it ;  what  is  coUected 
fit)m  the  hand,  in  the  downward  rubbmg  stroke,  enter- 
mg  the  pores  of  the  glass,  and  driving  an  equal  quan- 
tity  out  of  the  inner  surface  into  the  non-electric  lining ; 
and  the  hand  in  passing  up  to  take  a  second  stroke, 
takes  out  again  what  had  been  thrown  into  the  outer 
surface,  and  then  the  inner  surface  receives  back  again 
what  it  had  given  to  the  non-electric  lining.  Thus  the 
particles  of  electrical  fluid  belongmg  to  the  inside  sur- 
face go  in  and  out  of  their  pores  every  stroke  given  to 
the  tube.  Put  a  wire  into  the  tube,  the  inward  end  in 
contact  with  the  non-electric  lining,  so  it  will  represent 
the  Le}den  botde.  Let  a  second  person  touch  the 
wire  while  you  rub,  and  the  fire,  driven  out  of  the  in- 
ward  surface  when  you  give  the  stroke,  will  pass 
through  him  into  the  common  mass,  and  return  through 
him  when  the  inner  surface  resumes  its  quantity,  and 
therefore  this  new  kind  of  Leyden  bottle  cannot  be  so 
charged.  But  thus  it  may ;  after  every  stroke,  before 
you  pass  your  hand  up  to  make  another,  let  a  second 
person  apply  his  finger  to  the  wire,  take  the  spark,  and 
then  withdraw  his  finger ;  and  so  on  till  he  has  drawn 
a  number  of  sparks;    thus  will  the  inner  surface  be 

*  Gilt  paper,  with  Uie  gilt  fkce  next  the  glass,  does  well. 
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exhausted,  and  the  outer  surface  charged ;  then  wrap 
a  sheet  of  gilt  paper  close  round  the  outer  surface,  and 
grasping  it  m  your  hand  you  may  receive  a  shock  by 
appljdng  the  finger  of  the  other  hand  to  the  wire ;  for 
now  the  vacant  pores  in  the  inner  surface  resume  their 
quantity,  and  the  overcharged  pores  in  the  outer  surface 
discharge  their  overplus ;  the  equilibrium  being  restored 
through  your  body,  which  could  not  be  restored  through 
the  glass.*  If  the  tube  be  exhausted  of  air,  a  non- 
electric lining,  in  contact  with  the  wire,  is  not  neces* 
sary ;  for  in  vacuo  the  electrical  fire  will  fly  fi'eely  fix>m 
the  inner  surface,  without  a  non-electric  conductor;  but 
air  resists  its  motion ;  for,  being  itself  an  electric  per  sBj 
it  does  not  attract  it,  having  aheady  its  quantity.  So 
the  air  never  draws  off  an  electric  atmosphere  from  any 
body,  but  m  proportion  to  the  non-electrics  mixed  with 
it ;  it  rather  keeps  such  an  atmosphere  confined,  which^ 
irom  the  mutual  repulsion  of  its  particles,  tends  to  disr 
sipation,  and  would  immediately  dissipate  in  vacuo. 
And  thus  the  experiment  of  the  feather  enclosed  in  a 
glass  vessel  hermetically  sealed,  but  moving  on  the  ap- 
proach of  the  rubbed  tube,  is  explamed.  When  an 
additional  quantity  of  the  electrical  fluid  is  applied  to 
the  side  of  the  vessel  by  the  atmosphere  of  the  tube,  a 
quantity  is  repelled  and  driven  out  of  the  inner  sur- 
&ce  of  that  side  into  the  vessel,  and  there  affects  the 
feather,  returning  again  into  its  pores,  when  the  tube 
with  its  atmosphere  is  withdrawn ;  not  that  the  particles 
of  that  atmosphere  did  themselves  pass  through  the 
glass  to  the  feather.  And  every  other  appearance  I 
have  yet  seen,  in  which  glass  and  electricity  are  con- 
cerned, are,  I  think,  explained  with  equal  ease  by  the 
same  hypothesis.    Yet,  perhaps,  it  may  not  be  a  true 

*  See  FarOuT  Experimenii^  §  15. 
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<Hie,  and  I  eball  be  obliged  to  him  tbat  affords  me  a 
better. 

36.  Thus  I  take  the  diierence  between  non-electric^ 
and  glass,  an  electric  per  se,  to  consist  in  these  two 
particulars.  1st,  That  a  non-electric  eas3y  suffers  a 
change  in  the  quantity  of  the  electric  fluid  it  contaittS. 
You.  may  lessen  its  vfhde  quantity,  by  drawmg  out  a 
part,  which  the  ?dioIe  body  wifl  again  resume ;  but  <£ 
glass  you  can  only  lessen  the  quantity  contained  in  one 
of  its  surfaces ;  and  not  that,  but  by  supplying  an  equd 
quantity  at  the  same  time  to  the  other  surface ;  so  thrt 
the  whole  glass  may  always  have  the  same  quantity  in 
the  two  surfaces,  their  two  different  quantities  being 
added  together.  And  this  can  only  be  done  in  glass 
&at  is  thm ;  beyond  a  certaun  thickness  we  haye  yet 
no  power  tfiat  can  make  this  change.  And,  2dly,  that 
the  electric  fire  freely  removes  fix)m  place  to  place^  in 
and  through  the  substance  of  a  non-electric,  but  not  so 
through  the  substance  of  glass.  If  you  offi^  a  quui^ 
tity  to  one  end  of  a  long  rod  of  metal,  it  receiTcs  it, 
and,  when  it  enters,  every  partide  that  was  before  in  the 
rod  pushes  its  neighbour  quite  to  the  farther  end,  where 
the  overplus  is  discharged;  and  this  instantaneously, 
where  the  rod  is  part  of  the  circle  m  the  expmment 
of  the  shock.  But  glass,  from  the  smallness  of  its 
pores,  or  stronger  attraction  of  what  it  contams»  refuses 
to  admit  so  free  a  motion ;  a  glass  rod  will  not  conduct 
a  shock,  nor  will  the  thmnest  glass  suffer  any  particle 
entering  one  of  its  surfaces  to  pass  through  to  the 
other. 

37.  Hence  we  see  the  impossibility  of  success  in 
the  experiments  proposed,  to  draw  out  the  ^hivid 
virtues  of  a  non-electric,  as  cinnamon,  for  instance,  and 
mixing  them  with  the  electric  fluid,  to  convey  them 
with  that  into  the  body,  by  including  it  m  the  gbb^ 
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dnd  then  applying  friction,  &c.  For,  diough  the  efflu* 
Tia  of  cinnamon  and  die  electric  fluid  shonld  mix  witfa« 
in  the  globe,  tbey  would  never  come  out  together 
through  the  pores  of  die  glass,  and  so  go  to  the  prime 
conductor;  for  tibe  electric  fluid  itself  cannot  ccmt 
through ;  and  the  prime  conductor  is  always  supplied 
firom  the  cushion,  and  that  from  the  floor.  And,  bed- 
sides, when  the  globe  is  fifled  with  cinnamon,  or  other 
non-dectric,  no  electric  fluid  can  be  obtamed  from  its 
outer  sui&ce,  (or  the  reason  before  mentioned.  I 
have  tried  another  way,  which  I  thought  more  likely  to 
obtain  a  mixture  of  the  electric  and  other  effluvia  to- 
gedier,  if  sudb  a  mixture  had  been  possible.  I  i^ed 
a  glass  plate  imder  my  cushion,  to  cut  off*  the  commu- 
nication between  the  cushion  and  floor ;  then  brought 
a  small  chain  fhmi  the  cushion  into  a  glass  of  oil  of 
turpentine,  and  cairied  asotber  chain  from  the  oil  of 
terpentine  to  the  floor^  taking  care  that  the  cham  from 
tbe  cushion  to  the  glass  should  touch  no  part  of  the 
frame  of  the  machme.  Another  cham  was  fixed  to  the 
prime  conductor,  and  held  in  the  hand  of  a  person  to 
be  electrffied  The  ^ds  of  the  two  chains  in  the  glass 
were  near  an  inch  distamt  from  each  other,  the  oil  of 
turpentme  between.  Now  the  globe  being  turned  could 
draw  no  fire  from  the  floor  through  die  machine,  the 
ccmimunication  that  way  being  cut  ofi*  by  the  thick 
glass  plate  under  the  cu^iion;  it  must  then  draw  it 
through  die  cfaams  whose  ends  were  dipped  in  the  oil 
of  turp^tine.  And,  as  the  (A  of  turpentine,  being  an 
electric  per  se,  would  not  conduct,  what  came  up  from 
d^  floor  was  obliged  to  jump  fix>m  the  end  of  one 
diam  to  the  end  of  the  other,  through  the  substance 
of  that  (Ml,  wbkii  we  could  see  in  large  sparks,  and  so 
it  had  a  fair  opportunity  of  seizing  some  of  die  finest 
particles  of  the  oil  in  its  passage,  and  carrying  them  off 
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with  it ;  but  no  such  effect  followed,  nor  could  I  per- 
ceive the  least  difference  in  the  smell  of  the  electric 
effluvia  thus  collected,  from  what  it  has  when  collected 
otherwise,  nor  does  it  otherwise  affect  the  body  of  a 
person  electrized.  I  likewise  put  into  a  phial,  instead 
of  water,  a  strong  purgative  liquid,  and  then  chained 
the  phial,  and  took  repeated  shocks  from  it,  in  which 
case  every  particle  of  the  electrical  fluid  must,  before  it 
went  through  my  body,  have  first  gone  through  the 
liquid  when  the  phial  is  charging,  and  returned  through 
it  when  discharging,  yet  no  other  effect  followed  than 
if  it  had  been  charged  with  water.  I  have  also  smelled 
the  electric  fire  when  dravm  through  gold,  silver,  cop- 
per, lead,  iron,  wood,  and  the  human  body,  and  could 
perceive  no  difference ;  the  odor  is  always  the  same, 
where  the  spark  does  not  bum  what  it  strikes;  and 
therefore  I  imagine  it  does  not  take  that  smell  from  any 
quality  of  the  bodies  it  passes  through.  And  indeed, 
as  that  smell  so  readily  leaves  the  electric  matter,  and 
adheres  to  the  knuckle  receiving  the  sparks,  and  to 
other  things,  I  suspect  that  it  never  was  connected  with 
it,  but  arises  mstantaneously  from  somethmg  in  the  air 
acted  upon  by  it.  For,  if  it  was  fine  enough  to  come 
with  the  electric  fluid  through  the  body  of  one  person, 
why  should  it  stop  on  the  skin  of  another? 

But  I  shall  never  have  done,  if  I  tell  you  all  my  con- 
jectures, thoughts,  and  imaginations  on  the  nature  and 
operations  of  this  electric  fluid,  and  relate  the  variety 
of  litde  experiments  we  have  tried.  I  have  already 
made  this  paper  too  long,  for  which  I  must  crave  par- 
don, not  having  now  time  to  abridge  it.  I  shall  only 
add,  that,  as  it  has  been  observed  here  that  spirits  will 
fire  by  the  electric  spark  in  the  summer-time,  without 
heating  them,  when  Fahrenheit's  thermometer  is  above 
seventy ;  so,  when  colder,  if  the  operator  puts  a  small 
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flat  botde  of  spirits  in  his  bosom,  or  a  close  pocket,  with 
the  spoon,  some  little  time  before  he  uses  them,  the 
heat  of  his  body  will  commmiicate  warmth  more  than 
sufficient  for  the  purpose. 


ADDITIONAL  EXPERIMENTS  ; 

Proving  that  the  Leyden  Bottle  has  no  more  Electrical 
Fire  in  it  when  charged^  than  before  ;  nor  less  when 
discharged;  thaty  in  discharging,  the  Fire  does  not 
issue  from  the  Wire  and  the  Coaling  at  the  same 
TimCy  as  some  have  thought j  but  that  the  Coating  al- 
ways receives  what  is  discharged  by  the  WirCj  or  an 
equal  Quantity ;  the  outer  Surface  being  always  in  a 
JVlBgative  State  of  Electricity^  when  the  inner  Surface 
is  in  a  Positive  State. 

Place  a  thick  plate  of  glass  under  the  rubbmg  cush- 
bn,  to  cut  off  the  communication  of  electrical  fire  fix)m 
the  floor  to  the  cushion ;  then,  if  there  be  no  fine 
points  or  hairy  threads  sticking  out  from  the  cushion, 
or  fi-om  the  parts  of  the  machine  opposite  to  the  cush- 
ion, (of  which  you  must  be  careful,)  you  can  get  but 
a  few  sparks  tcom  the  prime  conductor,  which  are  all 
the  cusUon  will  part  with. 

Hang  a  phial  then  on  the  prime  conductor,  and  it 
will  not  charge,  though  you  hold  it  by  the  coating. 
But, 

Form  a  communication  by  a  chain  fix)m  the  coating 
to  the  cushion,  and  the  phial  wiQ  charge. 

For  the  globe  then  draws  the  electric  fire  out  of  the 
outside  surface  of  the  phial,  and  forces  it  through  the 
prime  conductor  and  wire  of  the  phial  mto  the  mside 
aurface. 

VOL.  V.  V 
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Thus  the  bottle  is  charged  with  its  own  fire^  no 
other  being  to  be  had  while  the  glass  plate  b  under 
the  cushion. 

Hang  two  cork  balls  by  flaxai  threads  to  the  pnn» 
conductor;  then  touch  the  coating  of  the  bottle,  and 
they  will  be  electrified  and  recede  from  each  other. 

For,  just  as  much  fire  as  you  give  the  coating,  so 
much  is  discharged  through  the  wire  upon  the  prime 
conductor,  whence  the  ccN*k  balls  receive  an  electikal 
atmosphere.    But, 

Take  a  wire  bent  in  the  fonn  of  a  C,  with  a  stick  of 
wax  fixed  to  the  outside  of  the  curve,  to  hdd  it  by ; 
and  apply  one  end  of  this  wire  to  the  coating,  and  the 
other  at  the  same  time  to  the  prime  conductor,  the 
phial  will  be  discharged ;  and,  if  the  balls  are  not  elec- 
trified before  the  discharge,  neither  will  they  appear  to 
be  so  after  the  discharge,  for  they  will  not  repel  each 
other. 

If  the  phial  really  eaqploded  at  both  end^  and  dis- 
charged  fire  fix>m  both  coating  and  wire,  the  balls  would 
be  more  electrified,  and  recede  farther;  for  none  of 
the  fire  can  escape,  the  wax  handle  preventing. 

But  if  the  fire  with  which  the  inside  surface  is  sur-^ 
charged,  be  so  much  precisely  as  is  wanted  by  the  out* 
side  surface,  it  will  pass  round  through  the  wire  fixed 
to  the  wax  handle,  restore  the  equitibrium  in  the  glass, 
and  make  no  alteration  in  the  state  of  the  prime  cm* 
ductor. 

Accordingly  we  find,  that,  if  the  prime  conductor  be 
electrified,  and  the  cork  balls  m  a  state  of  repdlency 
before  the  bottle  is  discharged,  they  continue  so  after^ 
wards.  If  not,  they  are  not  dectiified  by  that  dis- 
chargie* 
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« 

TO  JAMBS  BOWDOUf,*  AT  BOSTON. 

Enchsing  Papers  on  Electricity. 

PMadelphia,  95  October,  1750. 

Sir, 
Enclosed  with  this  I  send  you  all  my  electrical  pa- 
pers^ fairly  transcribed,  and  I  have,  as  you  desired, 
exanuned  the  copy  and  find  it  correct.  I  shall  be  glad 
Id  have  your  observations  on  them ;  and,  if  in  any  part 
I  have  not  made  myself  well  understood,  I  will,  on 
BOticei,  eodeaTour  to  explam  the  obscure  passages  by 
lett^.  My  compliments  to  Mr.  Cooper,  and  the  other 
gentlemen,  who  were  with  yon  here.  I  hope  you  all 
got  safe  home.    I  am.  Sir, 

Your  most  humble  servant, 

B.   FRA17BXUr. 


TO  A  FRISBD  IK  BOSTOK.f 

Jkcount  of  an  Jiccident  while  making  an  Electrical 
Ej^eriment. 

Fbikdelphia,  95  December,  175a 

I  have  lately  made  an  e]q>eriment  in  electricity,  that 
I  desire  never  to  rq)eat.  Two  nights  ago,  being  about 
to  kiQ  a  turkey  by  the  shock  fit)m  two  large  glass  jars, 

*  Sir.  B<nrd<na  waa  at  thki  tiio&  tirenty-Hvee  yean  old.  He  became 
iiatingaiahed  afterwatda  at  a  philoeopher  and  Btateamao,  being  one  of  the 
principal  founders  and  the  first  president  of  the  American  Academy  of 
Arts  and  Sciences.  He  took  an  active  and  i»omineot  part  in  the  events 
of  thtt  American  ReTotntka,  and  waa  safasequently  goyenor  of  Mawnn 
chnaetls. — Editoiu 

t  A  copy  of  this  letter  was  fonnd  among  Governor  Bowdoin's  papen^ 
wklioiit  the  name  of  the  pwson  to  whom  it  was  addrewed.— '£mvob. 
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containing  as  much  electrical  fire  as  forty  common 
phials,  I  inadvertently  took  the  whole  through  my  own 
arms  and  body,  by  receivmg  the  fire  from  the  united 
top  wires  with  one  hand,  while  the  other  held  a  chain 
connected  with  the  outsides  of  both  jars.  The  com- 
pany present  (whose  talking  to  me,  and  to  one  another, 
I  suppose  occasioned  my  inattention  to  what  I  was 
about)  say,  that  the  flash  was  very  great,  and  the  crack 
as  loud  as  a  pistol ;  yet,  my  senses  being  instantly  gone, 
I  neither  saw  the  one  nor  heard  the  other;  nor  did  I 
feel  the  stroke  on  my  hand,  though  I  afterwards  found 
it  raised  a  round  swelling  where  the  fire  entered,  as 
big  as  half  a  pistol-bullet ;  by  which  you  may  judge  of 
the  quickness  of  the  electrical  fire,  which  by  this  in- 
stance seems  to  be  greater  than  that  of  sound,  tight,  or 
animal  sensation. 

What  I  can  remember  of  the  matter  is,  that  I  was 
about  to  try  whether  the  bottles  or  jars  were  fully 
charged,  by  the  strength  and  length  of  the  stream  issuing 
to  my  hand,  as  I  commonly  used  to  do,  and  which  I 
might  safely  enough  have  done  if  I  had  not  held  the 
chain  in  the  other  hand.  I  then  felt  what  I  know  not 
how  well  to  describe ;  a  universal  blow  throughout  my 
whole  body  from  head  to  foot,  which  seemed  withm 
as  well  as  without ;  after  which  the  first  thing  I  took 
notice  of  was  a  violent  quick  shaking  of  my  body, 
which  gradually  remittmg,  my  sense  as  gradually  re- 
turned, and  then  I  thought  the  bottles  must  be  dis- 
charged, but  could  not  conceive  how,  till  at  last  I  per- 
ceived the  cham  in  my  hand,  and  recollected  what  I 
had  been  about  to  do.  That  part  of  my  hand  and 
fingers,  which  held  the  chain,  was  left  white,  as  though 
the  blood  had  been  driven  out,  and  remained  so  eight 
or  ten  mmutes  after,  feeling  like  dead  flesh  ;  and  I  had 
a  numbness  in  my  arms  and  the  back  of  my  neck. 
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which  continued  till  the  next  morning,  but  wore  off. 
Nothmg  remains  now  of  this  shock,  but  a  soreness  in 
my  breast-bone,  which  feels  as  if  it  had  been  bruised. 
I  did  not  fall,  but  suppose  I  should  have  been  knocked 
down,  if  I  had  received  the  stroke  in  my  head.  The 
whole  was  over  in  less  than  a  minute. 

You  may  communicate  this  to  Mr.  Bowdoin,  as  a 
caution  to  him,  but  do  not  make  it  more  public,  for  I  am 
ashamed  to  have  been  guilty  of  so  notorious  a  blunder ; 
a  match  for  that  of  the  Irishman,  whom  my  sister  told 
me  of,  who,  to  divert  his  wife,  poured  the  bottle  of  gun- 
powder on  the  Uve  coal ;  or  of  that  other,  who,  being 
about  to  steal  powder,  made  a  hole  in  the  cask  with  a 
hot  iron.    I  am  yours,  &c. 

B.  Franklin. 

P.  S.    The  jars  hold  sue  gallons  each. 


TO   JAMES  BOWDOm. 

Introducing  Mr.  Einnersley  as  a  Lecturer  on  Electricity. 

Philadelpliia,  5  September,  1751. 

Sir, 
As  you  are  curious  in  electricity,  I  take  the  freedom 
of  introducing  to  you,  my  friend  Mr.  Kumersley,  who 
visits  Boston  with  a  complete  apparatus  for  experimen- 
tal lectures  on  that  subject  He  has  given  great  satis- 
faction to  all  that  have  heard  hun  here,  and  I  believe 
you  win  be  pleased  with  his  performance*  He  is  quite  a 
stranger  in  Boston ;  and,  as  you  will  find  him  a  sensible, 
worthy  man,  I  hope  he  wiU  be  favored  with  your  coun- 
tenance, and  the  encouragement  which  that  must  procure 
him  among  your  fiiends.  I  am.  Sir,  with  great  respect^ 
Tour  most  humble  servant, 

B.  FRANBxnr. 
VOL.  V.  33  V* 
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TO   CADWALLADER  COLDEN,*  AT  NEW   TORK 

COHHUNICATED   TO  MR.   COLLINSON. 

Vhlimited  Jfatwre  of  the  Electric  Force. 

Philadelphia,  1751. 
Sir, 

I  enclose  you  answers,  such  as  my  present  hurry  of 
business  will  permit  me  to  make,  to  the  principal  que- 
ries contained  m  yours  of  the  28th  instant,  and  beg 
leave  to  refer  you  to  the  latter  piece  in  the  printed 
collection  of  my  papers,  for  farther  explanation  of  the 
difference  between  what  are  called  electrics  per  se  and 
non-electrics.  When  you  have  had  time  to  read  and 
consider  these  papers,  I  will  endeavour  to  make  any  new 
experiments  you  shall  propose,  that  you  think  may  af- 
ford farther  light  or  satisfaction  to  either  of  us ;  and  shall 
be  much  obliged  to  you  for  such  remarks,  objections, 
&c.,  as  may  occur  to  you, 

I  forget  whether  I  wrote  to  you,  that  I  have  melted 
brass  pins  and  steel  needles,  inverted  the  poles  of  the 
magnetic  needle,  given  a  magnetism  and  polarity  to 
needles  that  had  none,  and  fired  dry  gunpowder  by  the 
electric  spark.  I  have  five  bottles  that  contain  eight  or 
nine  gallons  each,  two  of  which  charged  are  suflScient 
for  those  purposes;  but  I  can  charge  and  discharge 
them  altogether.  There  are  no  bounds  (but  what  ex- 
pense and  labor  give)  to  the  force  man  may  raise  and 
use  in  the  electrical  way ;  for  bottle  may  be  added  to 

*  Afterwards  lieutenant-governor  of  New  York.  He  was  highly  di0- 
tinguished  for  his  attainments  in  medicine,  the  mathematics,  hotany,  and 
,  the  philosophical  sciences,  and  wrote  several  papers  on  those  subjects, 
which  were  published  in  Europe.  He  also  wrote  a  history  of  the  Five 
Nations  of  Indians.  He  lived  to  an  advanced  age,  and  died  at  the  be* 
giiming  of  the  American  Revolution. — EnrroR. 
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bottle  in  infinitwny  and  all  united  and  dischai^ed  to- 
gether as  one,  the  force  and  eflfect  proportioned  to  their 
number  and  size.  The  greatest  known  eflfects  of  com- 
mon  lightning  may,  I  think,  without  much  diflSculty,  be 
exceeded  in  this  way,  which  a  few  years  since  could 
not  have  been  believed,  and  even  now  may  seem  to 
many  a  litde  extravagant  to  suppose.  So  we  tre  got 
beyond  the  skill  of  Rabelais's  devils  of  two  years  old, 
who,  he  humorously  says,  had  only  learned  to  thunder 
and  lighten  a  little  round  the  head  of  a  cabbage. 
I  am,  with  smcere  respect, 

Tour  most  obliged  humble  servant, 

B.  Frakklin. 


qUERIES   AND   ANSWERS   REFERRED   TO  IN  THE   FORE- 
GOING  LETTER. 

The  Terms  ^^ Electric  perse^^  and  ^^  Jfon-electric^  im- 
proper.— JVew  Relation  between  Metals  and  Water. 
—  Effects  of  Mr  in  Electrical  Experiments. — Ex- 
periment for  discovering  more  of  the  Qualities  of  the 
Electric  Fluid. 

Query.    Wherein  consists  the  difference  between  an 
electric  and  a  non-electric  body? 

Answer.  The  terms  electric  per  se  and  non-electric^ 
were  first  used  to  distinguish  bodies,  on  a  mistaken 
supposition,  that  those  called  electrics  per  se  alone  con- 
tained electiic  matter  in  their  substance,  which  was  ca- 
pable of  being  excited  by  friction,  and  of  being  pro- 
duced or  drawn  from  them,  and  communicated  to  those 
called  non-electrics,  supposed  to  be  destitute  of  it ;  for* 
the  glass,  &c.,  being  rubbed,  discovered  signs  of  having 
it,  by  snapping  to  the  finger,  attracting,  repelling,  &LC.f 
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and  could  communicate  those  signs  to  metals  and  water. 
Afterwards  it  was  found,  that  rubbing  of  glass  would 
not  produce  the  electric  matter,  unless  a  communication 
was  preserved  between  the  rubber  and  the  floor ;  and 
subsequent  experiments  proved,  that  the  electric  matt^ 
was  really  drawn  fix>m  those  bodies  that  at  first  were 
thought  to  have  none  in  them.  Thai  it  was  doubted 
whether  glass,  and  other  bodies  called  ekctrics  per  ae^ 
had  really  any  electric  matter  in  them,  since  they  ap- 
parently afforded  none  but  what  they  first  extracted 
fi*om  those  which  had  been  called  non-electrics.  But 
some  of  my  experiments  show,  that  glass  contains  it  in 
great  quantity,  and  I  now  suspect  it  to  be  pretty  equally 
diffused  m  all  the  matter  of  this  terraqueous  globe.  If 
so,  the  terms  electric  per  se  and  nan-electric  should  be 
laid  aside  as  improper;  and  (the  only  difference  being 
this,  that  some  bodies  will  conduct  electric  matter,  and 
others  will  not,)  the  terms  conductor  and  nan-conductor 
may  supply  their  place.  If  any  portion  of  electric  mat- 
ter is  applied  to  a  piece  of  conducting  matter,  it  pene- 
trates and  flows  through  it,  or  spreads  equally  on  its 
sur&ce ;  if  applied  to  a  piece  of  non-conducting  matter, 
it  will  do  neither.  Perfect  conductors  of  electric  matter 
are  only  metals  and  water;  other  bodies  conducting 
only  as  they  contam  a  mixture  c(  those,  without  more 
or  less  of  which  they  will  not  conduct  at  all*  This 
(by  the  way)  shows  a  new  relation  between  metals  and 
water  heretofore  unknown. 

To  illustrate  this  by  a  comparison,  which,  however, 

can  only  give  a  faint  resemblance.     Electric  matter 

passes  through  conductors,  as  water  passes  through  a 

porous  atone,  or  spreads  on  their  surfaces  as  water 

•spreads  on  a  wet  stone;   but,  when  applied  to  ncm- 

*  This  proposition  is  since  found  to  be  too  general ;  Mr.  Wilson  having 
discoTexed,  that  melted  wax  and  rosin  will  also  conduct  * 
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conductors,  it  is  like  water  dropped  on  a  greasy  stdne^ 
it  neither  penetrates^  passes  through,  nor  spreads  on  the 
surface,  but  remams  in  drops  where  it  falls.  See  far- 
ther on  this  head,  in  mj  last  printed  piece,  entitled 
Opimons  and  ConjectwreSj  &c.    1749. 

Query.  What  are  the  effects  of  air  in  electrical  ex- 
periments ? 

Jnswer.  All  I  have  hitherto  observed  are  these. 
Moist  air  receives  and  conducts  the  electrical  matter  in 
proportion  to  its  moisture,  quite  dry  air  not  at  all ;  air 
is  therefore  to  be  classed  with  the  non-conductors.  Dry 
air  assists  in  confining  the  electrical  atmosphere  to  the 
body  it  surrounds,  and  prevents  its  dissipating ;  for  in 
vacuo  it  quits  easily,  and  points  operate  stronger,  that 
is,  they  throw  off  or  attract  the  electrical  matter  more 
fi-eely,  and  at  greater  distances ;  so  that  air  intervening 
obstructs  its  passage  from  body  to  body  m  some  degree. 
A  clean  electrical  phial  and  wire,  containing  2^  instead 
of  water,  will  not  be  charged,  nor  give  a  shock,  any 
more  than  if  it  was  filled  with  powder  of  glass ;  but 
exhausted  of  sur,  it  operates  as  well  as  if  filled  with 
water.  Yet  an  electric  atmosphere  and  air  do  not  seem 
to  exclude  each  other,  for  we  breathe  fi'eely  in  such  an 
atmosphere,  and  dry  air  will  blow  through  it  without 
dis{dacing  or  drivbg  it  away.  I  question  whether  the 
strangest  dry  north-wester  *  would  dissipate  it  I  once 
electrified  a  large  cork  ball  at  the  end  of  a  silk  thread 
three  feet  long,  the  other  end  of  which  I  held  in  my 
fingers,  and  whirled  it  round,  like  a  sling,  one  hundred 
times  in  the  air,  with  the  swiftest  motion  I  could  possi^ 
bly  give  it;  yet  it  retained  its  electric  atmosphere, 
though  it  must  have  passed  through  eight  hundred 
yards  of  air,  allowing  my  arm  in  giving  the  moti(Hi  to 

■  ■  -^     ■■       ■   ■  ■  -  —  ■■     Ian 

*  A  cold  dry  wind  of  North  America. 


262  FRANKLIN'S   WRITINGS, 

add  a  foot  to  the  semidiameter  of  the  circle.  By  quite 
dry  air,  I  mean  the  dryest  we  have ;  for  peiiiaps  we 
never  have  any  perfectly  free  from  moisture.  An  elec- 
trical atmosphere  raised  round  a  thick  wire,  inserted  in 
a  phial  of  air,  drives  out  none  of  the  air,  nor  on  with- 
drawmg  that  atmosphere  vnUl  any  air  rush  m,  as  I 
have  found  by  a  curious  experiment  *  accurately  made, 
whence  we  concluded  that  the  air's  elasticity  was  not 
affected  thereby. 

Jbfi  Experiment  towards  discovering  more  of  the  Qual- 
(ties  of  the  Electric  Fluid. 

From  the  prime  conductor,  hang  a  bullet  by  a  wire 
hook ;  under  the  bullet,  at  half  an  inch  distance,  place 
a  bright  piece  of  silver  to  receive  the  sparks ;  then  let 
tKe  wheel  be  turned,  and  in  a  few  minutes  (if  the  re- 
peated sparks  continually  strike  in  the  same  spot)  the 
silver  will  receive  a  blue  stain,  nearly  the  color  of  a 
watch-spring. 

*  The  experiment  here  mentioned  was  thus  made.  An  empty  phial 
wu  stopped  with  a  cork.  Through  the  cork  passed  a  thick  wire,  as 
nsaal  in  the  Leyden  experiment,  which  wire  almost  reached  the  bottom. 
Through  another  part  of  the  cork  passed  one  leg  of  a  small  glass  siphon, 
the  other  leg  on  the  outside  came  down  almost  to  the  bottom  of  the  phiaL 
This  phial  was  iirst  held  a  short  time  in  the  hand,  which,  warming  and 
of  course  rarefying  the  air  within,  drove  a  small  part  of  it  out  through 
the  siphon.  Then  a  little  red  ink  in  a  tea-spoon  was  applied  to  the  open- 
ing of  the  outer  leg  of  the  siphon ;  so  that  as  the  air  within  cooled,  a 
little  of  the  mk  might  rise  in  that  leg.  When  the  air  within  the  bottle 
came  to  be  of  the  same  temperature  of  that  without,  the  drop  of  red  ink 
would  rest  in  a  certain  part  of  the  leg.  But  the  warmth  of  a  finger  ap- 
plied to  the  phial  would  cause  that  drop  to  descend,  as  the  least  outward 
coolness  applied  would  make  it  ascend.  When  it  had  found  its  situation, 
and  was  at  rest,  the  wire  was  electrified  by  a  communication  from  the 
prime  conductor.  This  was  supposed  to  give  an  electric  atmosphere  to 
the  wire  within  the  bottle,  which  might  likewise  rarefy  the  included  air, 
and  of  course  depress  the  drop  of  ink  in  the  siphon.  But  no  such  effect 
followed. 
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A  bright  piece  of  iron  will  also  be  spotted,  but  not 
with  that  color;  it  rather  s^ms  corroded. 

On  gold,  brass,  or  tin,  I  have  not  perceived  it  makes 
any  impression.  But  the  spots  on  the  silver  or  iron 
will  be  the  same,  whether  the  bullet  be  lead,  brass, 
gold,  or  silver. 

On  a  silver  bullet  there  will  also  appear  a  small  spot, 
as  well  as  on  the  plate  below  it 


FROM   JTAMES   BOWDOIN   TO   BENJAMIN   FRAKKLIK. 

On  the  Causes  of  the  crooked  Direction  of  Lightning* 
—  Objections  to  the  I^pothesis  that  the  Sea  is  the 
Source  of  Lightning.  —  On  the  Swiftness  of  the  Elec- 
trical Fire. 

Boston,  21  December,  1751. 

Sir, 

The  experiments  Mr.  Kinnersley  has  exhibited  here, 
have  been  greatly  pleasing  to  all  sorts  of  people,  that 
have  seen  them ;  and  I  hope,  by  the  time  he  returns  to 
Philadelphia,  his  tour  this  way  will  turn  to  good  ac- 
count His  experiments  are  very  curious,  and  I  think 
prove  most  effectually  your  doctrine  of  electricity ;  that 
it  is  a  real  element  annexed  to,  and  diffused  among,  all 
bodies  we  are  acquamted  with ;  that  it  differs  in  noth- 
mg  from  lightning,  the  effects  of  both  being  similar,  and 
their  properties,  so  far  as  they  are  known,  the  same. 

The  remarkable  effect  of  lightning  on  iron  lately  dis- 
covered in  giving  it  the  magnetic  virtue,  and  the  same 
effect  produced  on  small  needles  by  the  electrical  fire, 
are  a  further  and  convincing  proof  that  they  are  both 
the  same  element ;  but,  which  is  very  unaccountable, 
Mr.  Bjnnersley  tells  me  it  is  necessary,  to  produce  this 
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etkctj  that  the  direction  of  the  needle  and  the  electri- 
cal fire  should  be  north  %nd  south,  from  either  to  the 
other ;  and  that,  just  so  far  as  they  deviate  therefrom, 
the  magnetic  power  in  the  needle  is  less,  till,  their  di- 
rection being  at  right  angles  with  north  and  south,  the 
effect  entirely  ceases. 

We  made  at  FaneuQ  Hall,  where  Mr.  Einnersley's 
apparatus  is,  several  experiments  to  give  some  small 
needles  the  magnetic  virtue,  previously  examining,  by 
putting  them  in  water,  on  which  they  will  be  supported, 
whether  or  not  they  had  any  of  that  vutue ;  and  I  think 
we  found  all  of  them  to  have  some  small  degree  of  it, 
then*  points  turning  to  the  north.  We  had  nothing  to 
do  then,  but  to  invert  the  poles,  which  accordingly  was 
done  by  sending  through  them  the  charge  of  two  large 
glass  jars ;  the  eye  of  the  needle  turning  to  the  north, 
as  the  point  before  had  done.  That  end  of  the  needle, 
which  the  fire  is  thrown  upon,  Mr.  Kinnersley  tells  me, 
always  points  to  the  north. 

The  electrical  fire,  passing  through  the  air,  has  flie 
same  crooked  direction  as  lightnmg.^  T^is  appearance 
I  endeavcMir  to  account  for  thus.  Air  is  art  electrk  per 
se;  therefore  there  must  be  a  mutual  repulsion  be- 
tween air  and  the  dectrical  fire.  A  column  «^r  cylinder 
of  air,  having  the  diameter  oi  its  base  equal  tc^  the  di- 
ameter of  the  electrical  spark,  intervenes  betwe^iii  that 
part  of  the  body  which  the  spark  is  drawn  fronX  and 
that  of  the  body  it  aims  at  The  sparic  acts  uponsthis 
column,  and  is  acted  upon  by  it,  more  strongly  than  $ny 
other  neighbouring  portion  of  air.  The  column,  hemg 
thus  acted  upon,  becomes  more  dense,  and,  being  moire 
dense,  repels  the  spark  more  strongly ;   its  repellenc^ 

being  m  proportion  to  its  density.   Having  acquired,^  by  ^ 

— — — . _ — .  ^ 

•  This  is  most  easily  observed  in  laxge  strong  sparks^  taken  at  8om« 
inches  distance. 
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being  condensed,  a  degree  of  repeUency  greater  than 
its  natural,  it  turns  the  spark  out  of  its  straight  course ; 
the  neighbouring  air,  which  must  be  less  dense,  and 
therefore  has  a  smaller  degree  of  repeUency,  giving  it  a 
more  ready  passage.  The  spark  having  taken  a  new 
direction  must  now  act  on,  or  most  strongly  repel,  the 
column  of  air  vrhkh,  lies  in  that  direction,  and  conse- 
quendy  must  condense  that  cdumn  in  the  same  manner 
as  the  former,  when  the  spark  must  again  change  its 
course,  which  course  will  be  repeatedly  changed,  till  the 
spark  reaches  the  body  that  attracted  it 

To  this  account  one  objection  occurs ;  that,  as  air  is 
very  fluid  and  elastic,  and  so  endeavours  to  diffuse  itself 
equally,  the  supposed  accumulated  air  within  the  column 
aforesaid  would  be  immediately  diffiised  among  the  con- 
tiguous air,  and  circulate  to  fill  the  space  it  was  driven 
from,  and  consequendy  that  the  said  column,  on  the 
greater  density  of  which  the  phenomenon  is  supposed 
to  depend,  would  not  repel  the  spark  more  strongly  than 
the  neighbouring  air. 

This  might  be  an  objecticm,  if  the  electrical  fire  was 
as  sluggish  and  inactive  as  air.  Air  takes  a  sensi- 
ble time  to  diffuse  itself  equally,  as  is  manifest  from 
winds^  which  often  blow  for  a  considerable  time  together 
fit>m  the  same  point,,  and  with  a  velocity,  even  in  the 
greatest  stonns»  not  exceeding,  as  it  is  said,  sixty  miles 
an  hour;  but  the  electrical  fire  seems  propagated  in- 
stantaneously, taking  up  no  perceptible  time  in  going 
very  great  distances.  It  must  be,  then,  an  inconceiva- 
bly short  time  in  its  progress  firom  an  electrified  to  an 
undiectrified  body,  which,  in  the  present  case,  can  be 
but  a  few  mches  apart.  But  this  small  portion  of  time 
b  not  sufiicient  for  the  elasticity  of  the  air  to  exert  it- 
self and  therefore  the  column  aforesaid  must  be  in  a 
denser  state  than  its  neighbouring  air. 

VOL.  V.  34  w 
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About  the  velocity  of  the  electrical  fire  more  is  said 
below,  which  perhaps  may  more  fully  obviate  this  objec- 
tion. But  let  us  have  recourse  to  experiments.  Ex- 
periments will  obviate  all  objections,  or  confound  the 
hypothesis.  The  electrical  spark,  if  the  foregoing  be 
true,  will  pass  through  a  vacuum  in  a  right  line. 

To  try  this,  let  a  wire  be  fixed  perpendicular  on  the 
plate  of  an  air-pump,  havmg  a  leaden  ball  on  its  upper 
end ;  let  another  wire,  passmg  through  the  top  of  a 
receiver,  have  on  each  end  a  leaden  ball ;  let  the  lead- 
en balls  within  the  receiver,  when  put  on  the  air-pump^ 
be  within  two  or  three  inches  of  each  other ;  the  re- 
ceiver being  exhausted,  the  spark  given  from  a  charged 
phial  to  the  upper  wire  will  pass  through  rarefied  air, 
nearly  approachmg  to  a  vacuum,  to  the  lower  wire,  and 
I  suppose  in  a  right  line,  or  nearly  so ;  the  small  por- 
tion ot  air  remaining  in  the  receiver,  which  cannot  be 
entirely  exhausted,  may  possibly  cause  it  to  deviate  a 
litde,  but  perhaps  not  sensibly,  fi'om  a  right  line.  The 
spark  also  might  be  made  to  pass  through  sdr  greatly 
condensed,  which  perhaps  would  give  it  a  still  more 
crooked  direction.  I  have  not  had  an  opportunity  to 
make  any  experiments  of  this  sort,  not  knowing  of  an 
air-pump  nearer  than  Cambridge ;  but  you  can  easily 
make  them  at  your  State-house,  .where  there  is  one. 
If  these  experiments  answer,  I  think  the  crooked  di- 
rection of  lightning  will  be  also  accounted  for. 

With  respect  to  your  letters  on  electricity,  it  will  be 
no  new  thing  to  you  to  be  toU,  that  they  are  very  curi- 
ous and  entertaining,  and  by  far  the  best  and  most 
rational  that  have  been  written  on  that  subject.  Your 
hypothesis,  in  particular,  for  explaining  the  phenomena 
of  lightning  is  very  ingenious.  That  some  clouds  are 
highly  charged  with  electrical  fire,  and  that  their  com- 
municating it  to  those  that  have  less,  to  mountains,  and 
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Other  emmences,  makes  it  visible  and  audible,  when  it 
is  denominated  lightnmg  and  thunder,  is  highly  prob- 
able ;  but  that  the  sea,  which  you  suppose  the  grand 
source  of  it,  can  collect  it,  I  thmk  admits  of  a  doubt ;  for, 
though  the  sea  be  composed  of  salt  and  water,  an  elec- 
tric perse  and  a  non-electric ;  and  though  the  friction  of 
electrics  per  se  and  non-electrics  will  collect  that  fire ; 
yet  it  is  only  under  certain  circumstances,  which  water 
will  not  admit ;  for  it  seems  necessary,  that  the  elec- 
trics per  se  and  non-electrics,  rubbing  one  another, 
should  be  of  such  substances  as  will  not  adhere  to,  or 
incorporate  with,  each  other.  Thus  a  glass  or  sulphur 
sphere  turned  in  water,  and  so  a  friction  between  them, 
will  not  collect  any  fire ;  nor,  I  suppose,  would  a  sphere 
of  salt  revolving  in  water ;  the  water  adhering  to,  or 
mcorporating  with,  those  electrics  per  se. 

But,  granting  that  the  fiiction  between  the  salt  and 
water  would  collect  the  electric  fire,  that  fire,  being  so 
extremely  subtile  and  active,  would  be  immediately 
communicated  either  to  those  lower  parts  of  the  sea, 
from  which  it  was  drawn,  and  so  only  perform  quick 
revolutions,  or  be  communicated  to  the  adjacent  islands 
or  continent,  and  so  be  di£Fiised  instantaneously  through 
the  general  mass  of  the  earth.  I  say  instantaneously ; 
for  the  greatest  distances  we  can  conceive  within  the 
limits  of  our  globe,  even  that  of  the  two  most  opposite 
points,  it  will  take  no  sensible  time  in  passing  through ; 
and  therefore  it  seems  a  little  diflicult  to  conceive  how 
there  can  be  any  accumdation  of  the  electric  fire  upon 
the  surface  of  the  sea,  or  how  the  vapors  arising  from 
the  sea  should  have  a  greater  share  of  that  fire  than 
other  vapors. 

That  the  progress  of  the  electrical  fire  is  so  amazmg- 
ly  swift,  seems  evident  irom  an  experiment  you  your- 
self (not  out  of  choice)  made,  when  two  or  three  large 
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glass  jars  were  discharged  through  your  bod/.  You 
neither  heard  the  crack,  were  sensible  of  the  stroke,  nor, 
which  is  more  extraordinary,  saw  the  light ;  trhich  gave 
you  just  reason  to  conclude,  that  it  was  swifter  than 
sound,  than  animal  sensation,  and  even  light  itself. 
Now  light,  as  astronomers  have  demonstrated,  is  about 
six  minutes  passing  from  the  sun  to  the  earth ;  a  dis^ 
tance,  they  say,  of  more  than  eighty  millions  of  miles. 
The  greatest  rectilmear  distance  within  the  compass  of 
the  earth  is  about  eight  thousand  miles,  equal  to  its 
diameter.  Supposmg,  then,  that  the  velocity  of  the 
electrical  fire  be  the  same  as  that  of  light,  it  will  go 
through  a  space  equal  to  the  earth's  diameter  in  about 
two  sixtieths  of  one  second  of  a  minute.  It  seems  in- 
conceivable, then,  that  it  should  be  accumulated  upcm 
the  sea  in  its  present  state,  which,  as  it  is  a  non-electric, 
must  give  the  fire  an  instantaneous  passage  to  the 
neighbouring  shores,  and  they  convey  it  to  the  general 
mass  of  the  earth.  But  such  accumulation  seems  still 
more  inconceivable,  when  the  electrical  fire  has  but  a 
few  feet  depth  of  water  to  penetrate,  to  return  to  the 
place  from  whence  it  is  supposed  to  be  coUected.  Your 
thoughts  on  these  remarks  I  shall  receive  with  a  great 
deal  of  pleasure.  I  take  notice,  that  m  the  printed 
copies  of  your  letters  several  things  are  wantmg,  which 
are  in  the  manuscript  you  sent  me,  particularly  what 
relates  to  Mr.  Watson. 

I  understand  by  your  son,  that  you  had  written,  or 
was  writing  a  pa^er  on  the  effects  of  the  electrical  fire 
on  loadstones,  needles,  &c.,  which  I  would  ask  the 
fiivor  of  a  copy  of,  as  weQ  as  of  any  other  papers  on 
electricity  written  since  I  had  the  manuscript ;  for  which 
I  repeat  my  obligations  to  you.  I  am,  with  great  esteem. 
Sir,  your  most  obedient  hxrmble  servant, 

James  Bownanr. 
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TO   JAMES   BOWBOIK.    * 

Observaiions  on  the  Subjects  of  the  precedi7ig  Letter.  — 
Reasons  for  supposing  the  Sea  to  be  the  grand  Source 
of  Lightning.  —  Reasons  for  doubting  this  Hypoth- 
esis.— Improvement  in  a  Globe  for  raising  the  Elec- 
tric Fire. 

BZAJ>  AT  TSK  BOTAIi  «OCfVTT,  KAT  87tB,  1756. 

Philadelphia,  24  January,  1752. 

Sir, 

I  am  glad  to  learn,  by  your  favor  of  the  21st  past, 
that  Mr.  Kinnersley's  lectures  have  been  acceptable  to 
the  gentlemen  of  Boston,  and  are  like  to  prove  ser* 
viceable  to  himself. 

I  thank  you  for  the  countenance  and  encouragement 
you  have  so  kindly  afforded  my  fellow-*citizen. 

I  send  you  enclosed  an  extract  of  a  letter  contaming 
the  substance  of  what  I  observed  concerning  the  com- 
munication of  magnetism  to  needles  by  electricity.  The 
minutes  I  took  at  the  time  of  the  exp^hnents  are  mis- 
laid. I  am  very  little  acquamted  with  the  nature  of 
magnetism.  Dr.  Gawin  Knight,  inventor  of  the  steel 
magnets,  has  wrote  largely  on  that  subject ;  but  I  have 
not  yet  had  leisure  to  peruse  his  writings  with  the  at- 
tention necessary  to  become  master  of  his  doctrine. 

Your  explication  of  the  crooked  dkection  of  lightnmg 
appears  to  me  both  ingenious  and  solid*  When  we  can 
account  as  satisfactcmly  for  the  electrification  of  clouds, 
I  think  that  branch  of  natural  phik>sophy  will  be  neariy 
complete. 

The  air,  undoubtedly,  obstructs  the  motion  of  the 
electric  fluid.  Dry  air  prevents  the  dissipatbn  of  an 
electric  atmosphere,  the  denser  the  more,  as  in  cold 
weather.    I  question  whether  such  an  atmosphere  can 

w* 
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be  retamed  by  a  body  in  vacuo.  A  common  electrical 
phial  requires  a  non-electric  communication  from  the 
wire  to  every  part  of  the  charged  glass ;  otherwise,  be- 
ing dry  and  clean,  and  filled  ^th  air  only,  it  charges 
slowly,  and  discharges  gradually  by  sparks,  without  a 
shock ;  but,  exhausted  of  air,  the  communication  is  so 
open  and  free  between  the  inserted  wire  and  surface 
of  the  glass,  that  it  charges  as  readily,  and  shocks  as 
smartly  as  if  filled  with  water;  and  I  doubt  not,  but 
that,  in  the  experiment  you  propose,  the  sparks  would 
not  only  be  near  straight  in  vacuOj  but  strike  at  a  greater 
distance  than  in  the  open  sdr,  though  perhaps  there 
would  not  be  a  loud  explosion.  As  soon  as  I  have  a 
litde  leisure,  I  will  make  the  experiment,  and  send  you 
the  result 

My  supposition,  that  the  sea  might  possibly  be  the 
grand  source  of  lightning,  arose  firom  the  common  ob- 
servation of  its  luminous  appearance  in  the  night,  on 
the  least  motion;  an  appearance  never  observed  m 
fresh  water.  Then  I  knew,  that  the  electric  fluid  may 
be  pumped  up  out  of  the  earth,  by  the  friction  of  a 
glass  globe,  on  a  non-electric  cushion ;  and  that,  not- 
withstanding the  surprising  activity  and  swiftness  of  that 
fluid,  and  the  non-electric  communication  between  all 
parts  of  the  cushion  and  the  earth,  yet  quantities  would 
be  snatched  up  by  the  revolving  surface  of  the  globe, 
thrown  on  the  prime  conductor,  and  dissipated  in 
air.  How  this  was  done,  and  why  that  subtile,  active 
spirit  did  not  immediately  return  agam  from  the  globe 
into  some  part  or  other  of  the  cushion,  and  so  mto  the 
earth,  was  diflicult  to  conceive ;  but,  whether  from  its 
bemg  opposed  by  a  current  setting  upwards  to  the 
cushion,  or  irom  whatever  other  cause,  that  it  did  not 
so  return  was  an  evident  fact  Then  I  considered  the 
separate  particles  of  water  as  so  many  hard  spherules^ 
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capable  of  touching  the  salt  only  in  points,  and  imag- 
ined a  particle  of  salt  could  therefore  no  more  be  wet 
by  a  particle  of  water,  than  a  globe  by  a  cushion ;  that 
there  might  therefore  be  such  a  fiiction  between  these 
originally  constituent  particles  of  salt  and  water,  as  in  a 
sea  of  globes  and  cushions ;  that  each  particle  of  water 
on  the  surface  might  obtain,  from  the  common  mass, 
some  particles  of  the  universally  diffused,  much  finer, 
and  more  subtile  electric  fluid,  and,  forming  to  itself  an 
atmosphere  of  those  particles,  be  repelled  from  the  then 
generally  electrified  surface  of  the  sea,  and  fly  away 
with  them  mto  the  air.  I  thought,  too,  that  possibly  the 
great  mixture  of  particles  electric  per  se,  in  the  ocean 
water,  might,  m  some  degree,  impede  the  swift  motion 
and  dissipation  of  the  electric  fluid  through  it  to  the 
shores,  &c.  But,  having  smce  found,  that  salt  m  the 
water  of  an  electric  phial  does  not  lessen  the  shock ; 
and  havmg  endeavoured  in  vain  to  produce  that  lumin- 
ous appearance  from  a  mixture  of  salt  and  water  agi- 
tated ;  amd  observed,  that  even  the  sea-water  will  not 
produce  it  after  some  hours  standing  in  a  bottle;  I 
suspect  it  to  proceed  from  some  principle  yet  unknown 
to  us  (which  I  would  gladly  make  some  experiments  to 
discover,  if  I  lived  near  the  sea),  and  I  grow  more  doubt- 
ful of  my  former  supposition,  and  more  ready  to  allow 
weight  to  that  objection  (drawn  from  the  activity  of  the 
electric  fluid,  and  the  readiness  of  water  to  conduct), 
which  you  have  indeed  stated  with  great  strength  and 
clearness. 

In  the  mean  time,  before  we  part  with  this  hypothe- 
sis, let  us  thmk  what  to  substitute  in  its  place.  I  have 
sometimes  queried,  whether  the  friction  of  the  air,  an 
electric  per  se^  in  violent  winds,  among  trees,  and  agamst 
the  surface  of  the  earth,  might  not  pump  up,  as  so 
many  glass  globes,  quantities  of  the  electric  fluid,  which 
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the  rising  vapors  might,  receive  from  the  air,  and  retain 
in  the  clouds  they  form ;  on  which  I  should  be  glad  to 
have  your  sentiments.  An  mgenious  friend  of  mine 
supposes  the  land  clouds  more  likely  to  be  electrified 
than  the  sea  clouds.  I  send  his  letter  for  your  perusal, 
which  please  to  return  me, 

I  have  wrote  nothing  lately  on  electricity,  nor  ob» 
served  any  thing  new  that  is  material,  my  time  being 
much  taken  up  with  other  afiairs.  Yesterday  I  dis- 
charged four  jars  through  a  fine  wire,  tied  up  between 
two  strips  of  glass ;  the  wire  was  in  part  melted,  and 
the  rest  broke  mto  small  pieces,  from  half  an  inch  long, 
to  half  a  quarter  of  an  inch.  My  globe  raises  the  dec- 
trie  fire  with  greater  ease,  in  much  greats  quantities, 
by  the  means  of  a  wire  extended  fix>m  the  cushion,  to 
the  iron  pm  of  a  pump-handle  behmd  my  house,  which 
communicates  by  the  pump-spear  with  the  water  in  the 
well 

By  this  post  I  send  to  Dr.  Perkms,  who  is  curious  in 
that  way,  some  meteorological  observations  and  con- 
jectures, and  desire  him  to  communicate  them  to  you, 
as  they  may  afford  you  some  amusement,  and  I  know 
you  will  look  over  them  with  a  candid  eye.  By  throw- 
ing our  occasional  thoughts  on  paper,  we  more  readily 
discover  the  defects  of  our  opinions,  or  we  digest  them 
better,  and  find  new  arguments  to  support  them.  This 
I  sometimes  practise ;  but  such  pieces  are  fit  only  to 
be  seen  by  fiiends. 

I  am,  with  great  respect,  &c. 

B.  FRAlVKLIir. 
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FROM   £.  KIKKERSLEY   TO   BEI7JAMIK  FRAKKLIIT. 

J\rew  Experiments.  —  Paradoxes  inferred  from  thenu  — 
Difference  in  the  Electricity  of  a  Globe  of  Glass 
chargedy  and  a  Globe  of  Sulphur.  —  DiffiaiUy  of  as- 
certaining which  is  positive  and  which  negative. 

[Boston,]  3  February,  1752. 

Sir, 

I  have  the  following  experiments  to  communicate. 
I  held  in  one  hand  a  wire,  which  was  fastened  at  the 
other  end  to  the  handle  of  a  pump,  in  order  to  try 
whether  the  stroke  from  the  prime  conductor,  through 
my  arms,  would  be  any  greater  than  when  conveyed 
only  to  the  surface  of  the  earth,  but  could  discover  no 
difference. 

I  placed  the  needle  of  a  compass  on  the  point  of  a 
long  pin,  and,  holding  it  in  the  atmosphere  of  the  prime 
conductor,  at  the  distance  of  about  three  mches,  found 
it  to  whirl  round  like  the  flyers  of  a  jack,  with  great 
rapidity. 

I  suspended  with  silk  a  cork  ball,  about  the  bigness 
of  a  pea,  and  presented  to  it  rubbed  amber,  sealing- 
wax,  and  sulphur,  by  each  of  which  it  was  strongly 
repelled;  then  I  tried  rubbed  glass  and  China,  and 
found  that  each  of  these  would  attract  it,  until  it  be- 
came electrified  agam,  and  then  it  would  be  repelled 
as  at  first ;  and,  while  thus  repelled  b^"  the  rubbed  glass 
or  Chma,  either  of  the  others  when  rubbed  would  at- 
tract it.  Then  I  electrified  the  ball,  with  the  wke  of 
a  charged  phial,  and  presented  to  it  rubbed  glass  (the 
stopper  of  a  decanter)  and  a  China  tea-cup,  by  which 
it  was  as  strongly  repelled  as  by  the  wire ;  but,  when  I 
presented  either  of  the  other  rubbed  electrics,  it  would 
be    strongly  attracted,  and,  when  I  electrified  it  by 
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either  of  these,  till  it  became  repelled,  it  would  be  at- 
tracted by  the  wire  of  the  phial,  but  be  repelled  by  its 
coating. 

These  experiments  surprised  me  very  much,  and 
have  induced  me  to  infer  the  following  paradoxes. 

1.  If  a  glass  globe  be  placed  at  one  end  of  a  prime 
conductor,  and  a  sulphur  one  at  the  other  end,  both 
being  equally  in  good  order,  and  in  equal  motion,  not 
a  spark  of  fire  can  be  obtamed  from  the  conductor; 
but  one  globe  will  draw  out,  as  fast  as  the  other 
gives  in, 

2.  If  a  phial  be  suspended  on  the  conductor,  with  a 
chain  from  its  coating  to  the  table,  and  only  one  of  the 
globes  be  made  use  of  at  a  time,  twenty  turns  of  the 
wheel,  for  instance,  will  charge  it ;  after  which,  so  many 
turns  of  the  other  wheel  will  discharge  it;  and  as 
many  more  will  charge  it  again. 

3.  The  globes  being  both  in  motion,  each  having  a 
separate  conductor,  with  a  phial  suspended  on  one  of 
them,  and  the  chain  of  it  fastened  to  the  other,  the  phial 
will  become  charged;  one  globe  charging  positively, 
the  other  negatively. 

4.  The  phial  bemg  thus  charged,  hang  it  in  like 
manner  on  the  other  conductor;  set  both  wheels  a 
going  again,  and  the  same  number  of  turns  that  charged 
it  before  will  now  discharge  it ;  and  the  same  number, 
repeated,  will  charge  it  again. 

6.  When  each  globe  communicates  with  the  same 
prime  conductor,  havmg  a  chain  hanging  from  it  to  the 
table,  one  of  them,  when  in  motion,  (but  which  I  can- 
not saj^)  will  draw  fire  up  through  the  cushion,  and 
discharge  it  through  the  chain ;  the  other  will  draw  it 
up  through  the  cham,  and  discharge  it  through  the 
cushion. 

I  should  be  glad  if  you  would  send  to  my  house  for 
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my  sulphur  globe,  and  the  cushion  belonging  to  it,  and 
make  the  trial ;  but  must  caution  you  not  to  use  chalk 
on  the  cushion ;  some  fine  powdered  sulphur  will  do 
better.  I^  as  I  expect,  you  should  find  the  globes  to 
chaise  the  prime  conductor  differently,  I  hope  you  will 
be  able  to  discover  some  method  of  determining  which 
it  is  that  charges  positively.    I  am,  &c. 

E.  Ejnkersley.* 


TO   £.   KINNERSLEY,   AT  BOSTON. 

Probable  Cause  of  the  different  fractions  and  Rqnd-^ 
sions  of  the  two  Electrified  Globes  mentioned  in  the 
preceding  Letter. 

Philadelphia,  3  March,  1758. 

Sir, 
I  thank  you  for  the  experiments  communicated.  I 
sent  immediately  for  your  brimstone  globe,  in  order  to 
make  the  trials  you  desired,  but  found  it  wanted  cen- 
tres, which  I  have  not  time  now  to  supply ;  but,  the 
first  leisure,  I  will  get  it  fitted  for  use,  try  the  experi- 
ments, and  acquaint  you  with  the  result 

In  the  mean  time  I  suspect,  that  the  different  at- 
tractions and  repulsions  you  observed,  proceeded  rather 
from  the  greater  or  smaDer  quantities  of  the  fire  you 
obtained  fit)m  different  bodies,  than  bom  its  being  of  a 
different  kind^  or  having  a  different  direction.  In  haste, 
I  am,  &c. 

B.  FRANKuir. 


*  The  Reverend  Ebenezer  Kinnersley  was  a  professor  in  the  College 
(^  Philadelphia.— Editob. 
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FROM  JTAMES  BOWDOIif  TO   BEKJAMIN   FRAlTKLIir. 

Effect  of  Lightning  on  Captain  fVaddePs  Compass^  and 
on  the  Dutch  Omrch  at  JVew  York. 

BXAD  AT  THX  fiOTAI.  80«tXTT,  JUKB  Sd,  1756. 

Boston,  2  March,  1753. 

Sir, 

I  have  received  your  favor  of  the  24th  of  January 
past,  enclosing  an  extract  from  your  letter  to  Mr.  Col- 
Imson,  and  Dr.  Colden's  letter  to  yourself  which  I  have 
read  with  a  great  deal  of  pleasure,  and  am  much  obliged 
to  you  for.  Your  extract  confirms  a  correction  Mn 
Klnnersley  made,  a  few  day^  ago,  of  a  mistake  I  was 
under  respecting  the  polarity  given  to  needles  by  the 
electrical  fire,  ^'that  the  end  which  receives  the  fire 
always  pomts  north;"  and  "that  the  needle,  being 
situated  east  and  west,  will  not  have  a  polar  direction.'' 
You  find,  however,  the  polarity  strongest  when  the 
needle  is  shocked  lying  north  and  south;  weakest 
when  lying  east  and  west;  which  makes  it  probable 
that  the  communicated  magnetism  is  less,  as  the  needle 
varies  from  a  north  and  south  situation.  As  to  the  nee- 
dle of  Captsdn  WaddePs  compass,  if  its  polarity  was 
reversed  by  the  lightnmg,  the  efiect  of  lightning  and 
electricity,  in  regard  of  that,  seems  dissunilar;  for  a 
magnetic  needle  m  a  north  and  south  situation  (as  the 
compass  needle  was),  instead  of  having  its  power  re- 
versed, or  even  diminished,  would  have  it  confirmed  or 
increased  by  the  electric  fire.  But  perhaps  the  light- 
ning communicated  to  some  nails  in  the  binacle  (where 
the  compass  is  placed)  the  magnetic  virtue,  which  might 
disturb  the  compass. 

This  I  have  heard  was  the  case  ;  if  so,  the  seeming 
dissimilarity  vanishes ;  but  this  remarkable  circumstance 
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(if  it  took  place)  I  should  think  would  not  be  omitted 
in  Captain  WaddePs  account 

I  am  very  much  pleased  that  the  explication  I  sent 
you^  of  the  crooked  direction  of  lightning,  meets  with 
your  approbation. 

As  to  your  supposition  about  the  source  of  lightning, 
the  luminous  appearance  of  the  sea  in  the  night,  and 
the  similitude  between  the  friction  of  the  particles  of 
salt  and  water,  as  you  considered  them  in  their  original 
separate  states  and  the  friction  of  the  globe  and  cushion, 
very  naturally  led  you  to  the  ocean,  as  the  grand  source 
of  lightning;  but  the  activity  of  lightnmg,  or  the  elec- 
tric element,  and  the  fitness  of  water  to  conduct  it,  to- 
gether  with  the  experiments  you  mentk)n  of  salt  and 
water,  seem  to  make  against  it,  and  to  prepare  the  way 
for  some  other  hypothesis.  Accordingly  you  propose  a 
new  one,  which  is  very  curious,  and  not  so  liable,  I 
think,  to  objections  as  the  former.  But  there  is  not  as 
yet,  I  believe,  a  sufficient  variety  of  experiments  to  es- 
tablish any  theory,  though  this  seems  the  most  hopeful 
of  any  I  have  heard  of. 

The  effect  which  the  dischai^e  of  your  four  glass 
jars  had  upon  a  fine  wire,  tied  between  two  strips  of 
glass,  puts  me  in  mind  of  a  very  similar  one  of  light- 
ning, that  I  observed  at  New  York,  October,  1760,  a 
few  days  after  I  left  Philadelphia.  In  company  with  a 
number  of  gentlemen,  I  went  to  take  a  view  of  the  city 
from  the  Dutch  church  steeple,  in  which  is  a  clock 
about  twenty  or  twenty-five  feet  below  the  bell.  From 
the  clock  went  a  wire  through  two  floors,  to  the  clock- 
hammer  near  the  bell,  the  holes  in  the  floor  for  the  wire 
being  perhaps  about  a  quarter  of  an  inch  diameter. 
We  were  told,  that  in  the  spring  of  1760,  the  lightning 
struck  the  clock-hammer,  and  descended  along  the 
wire  to  the  clock,  melting  m  its  way  several  spots  of 
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the  wire,  from  three  to  nine  inches  long,  through  one 
third  of  its  substance,  till  coming  withm  a  few  feet  of 
the  lower  end,  it  melted  the  wire  quite  through,  in 
several  places,  so  that  it  fell  down  in  several  pieces; 
which  spots  and  pieces  we  saw.  When  it  got  to  the 
end  of  the  wire,  it  flew  off  to  the  hinge  of  a  door,  shat- 
tered the  door,  and  dissipated.  In  its  passage  through 
the  holes  of  the  floors  it  did  not  do  the  least  damage, 
which  evidences  that  wire  is  a  good  conductor  of  light- 
ning (as  it  is  of  electricity),  provided  it  be  substantial 
enough,  and  might,  in  this  case,  had  it  been  continued 
to  the  earth,  have  conducted  it  without  damaging  the 
buildmg.* 

Your  information  about  your  globe's  raising  the  elec- 
fric  fire  in  greater  quantities,  by  means  of  a  wire  ex- 
tendmg  from  the  cushion  to  the  earth,  will  enable  me, 
I  hope,  to  remedy  a  great  inconvenience  I  have  been 
under,  to  collect  the  fire  with  the  electrifying  glass  I 
use,  which  is  fixed  m  a  very  dry  room,  three  stories 
fit)m  the  ground.  When  you  send  your  meteorologi- 
cal observations  to  Dr.  Perkms,  I  hope  I  shall  have  the 
pleasure  of  seeing  them.    I  am,  &c. 

James  Bowdoin, 


*  The  wire  mentioned  in  this  account  was  replaced  by  a  small  brass 
chain.  In  the  summer  of  1763,  the  lightning  again  struck  that  steeple, 
and  from  the  clock-hammer  near  the  bell,  it  pursued  the  chain  as  it  had 
before  done  the  wire,  went  off  to  the  same  hinge,  and  again  shattered  the 
same  door.  In  its  passage  through  the  same  holes  of  the  same  floors, 
it  did  no  damage  to  the  floors,  nor  to  the  building  during  the  whole  ex- 
tent of  the  chain.  But  the  chain  itself  was  destroyed,  being  partly  scat- 
tered about  in  fragments  of  two  or  three  links,  melted  and  stuck  togeth- 
er, and  partly  blown  up  or  reduced  to  smoke,  and  dissipated.  [See  an 
account  of  the  same  effect  of  lightning  on  a  wire  at  Newbury,  p.  357.] 
The  steeple,  when  repaired,  was  guarded  by  an  iron  conductor,  or  rod, 
extending  from  the  foot  of  the  vane-spindle,  down  the  outside  of  the 
building,  into  the  earth.  The  newspapers  have  mentioned,  that  in  1765^ 
the  lightning  fell  a  third  time  on  the  same  steeple,  and  was  safely  con* 
ducted  by  the  rod ;   but  the  particulars  are  not  come  to  hand. 
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FROM   JAMES  BOWDOIN   TO   BENJAMIN   FRANKLIN. 

Remarks  on  Dr.  Colden^s  Letter  respecting  the  Elec- 
tricity of  the  Clouds. 

Boston,  16  March,  1752. 

Sir, 

According  to  promise  in  my  last,  I  now  return  you 
Dr.  Golden's  letter;  for  communicating  which  I  am 
greatly  obliged  to  you.  The  Doctor,  dissenting  from 
you,  is  of  opinion,  that  sea  clouds  are  less  electrified 
than  land  clouds,  and  gives  the  reasons  of  his  opinion, 
^that  salt,  though  an  electric  perse^  is  never  raised  in 
sea  vapors;  therefore  sea  clouds  are  less  electrified 
than  land  clouds ;  that,  all  sulphurs  (which  mountains 
especially  abound  with,  fix>m  whence  thunder-gusts  are 
often  observed  to  rise,)  being  electrics  per  scj  sulphur- 
ous vapors  are  more  electrified  than  sea  vapors.^ 
The  conclusions  from  these  reasons  might  be  just,  if 
the  supposition  they  are  formed  upon  was  just,  namely, 
that  vapors,  &c,  are  more  or  less  electrified  according 
to  the  quantity  of  electrics  per  se  they  contam.  But 
that  seems  contrary  to  experience;  for  electricity  is 
accumulated  upon  the  conductor  without  any  mixture 
of  the  electrics  per  se  (glass  or  sulphur),  which  ex- 
cited it 

Another  reason  the  Doctor  ofiers  is,  that  electricity 
forwards  vegetation,  which  makes  it  probable,  he  sup- 
poses, that  vapors  bom  the  land  and  vegetables  are 
more  diectrified  than  sea  vapors;  but,  by  the  same 
way  of  reasoning,  it  is  probable  that  land  vapors  have 
a  mixture  of  salt  (which  the  Doctor  has  denied,  and 
jusdy,  I  believe,  even  of  sea  vapors),  for  salt  in  a  suit- 
able proportion,  I  have  heard,  promotes  vegetation. 

I  pretend  not  to  say  what  vapors  are  most  electrified. 


i 


Z' 


SI80  FRANKLIN'S   WRITINGS. 

but  only  that  these  reasons  do  not  appear  to  me  to 
support  the  Doctor's  opinion. 

The  Doctor  hints  that  he  has  something  in  specula- 
tion, which  will  be  the  means  of  improvmg  all  parts 
of  natural  philosophy.  If  he  has  communicated  his 
scheme  to  you,  or  any  new  improvement,  I  shall  be 
obliged,  provided  it  be  consistent  with  the  laws  erf 
fri^dship,  if  you  would  favor  me  with  some  account  of 
it.  I  have  heard,  that  several  gentlemen  have  desired 
you  to  procure  them  a  number  of  large  glass  jars  suit- 
able for  electrical  experiments;  I  take  the  liberty  of 
addmg  to  your  trouble,  by  asking  the  favor  of  you  to 
procure  half  a  dozen  of  them  for  me,  two  of  them  to 
be  coated  and  made  fit  for  use,  the  other  four  I  shafl 
get  finished  here ;  for  which  I  shall  take  care  to  reim- 
burse you.  I  am,  with  much  esteem. 
Sir,  yours,  &c. 

Jam£S  Bowpoin. 


TO   E.  KINITERSLEY,   AT  BOSTOIT. 

Reasons  for  supposing  that  the  Glass  Globe  charges 
positively,  and  the  Sulphur  negatioely.  —  IKnt  re- 
specting  a  Leather  Globe  for  Experiments  when  trav* 
elling. 

Philadelphia,  16  March,  175^ 

Sir, 
Having  brought  your  brimstone  globe  to  work,  I 
tried  one  of  the  experiments  you  proposed,  and  was 
agreeably  surprised  to  find,  that  the  glass  globe  being 
at  one  end  of  the  conductor,  and  the  sulphur  globe  at 
the  other  end,  both  globes  in  motion,  no  spark  could 
be  obtained  from  the  conductor,  unless  when  one  globe 
turned  slower,  or  was  not  in  so  good  order  as  the  other; 
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and  then  the  spark  was  only  in  proportion  to  the  dif- 
ference, so  that  tummg  equally,  or  turning  that  slowest 
which  worked  best,  would  again  bring  the  conductor  to 
afford  no  spark. 

I  found  also,  that  the  wire  of  a  phial  charged  by  the 
glass  globe,  attracted  a  cork  ball  that  had  touched  the 
wire  of  a  phial  charged  by  the  brimstone  globe,  and 
vice  versd^  so  that  the  cork  contmued  to  play  between 
the  two  phials,  just  as  when  one  phial  was  charged 
through  the  wire,  the  other  through  the  coating,  by  the 
glass  globe  ak)ne.  And  two  phials  charged,  the  one 
by  the  brimstone  globe,  the  other  by  the  glass  globe, 
would  be  both  discharged  by  bringing  their  wires  to- 
gether, and  shock  the  person  holding  the  phials. 

From  these  experiments  one  may  be  certain,  that 
your  second,  third,  and  fourth  proposed  experiments 
would  succeed  exactly  as  you  suppose,  though  I  have 
not  tried  them,  wanting  time.  I  unagine  it  is  the  gktss 
globe  that  charges  positively,  and  the  sulphur  nega* 
tively,  for  these  reasons.  1.  Though  the  sulphur  globe 
seems  to  work  equally  well  with  the  glass  one,  yet  it 
can  never  occasion  so  large  and  distant  a  spark  be- 
tween my  knuckle  and  the  conductor,  when  the  svl-> 
phur  one  is  working,  as  when  the  glass  one  is  used ; 
which,  I  suppose,  is  occasioned  by  this,  that  bodies  of 
a  certain  bigness  cannot  so  easily  part  with  a  quantity 
of  electrical  fluid  they  have  and  hold  attracted  unthki 
their  substance,  as  they  can  receive  an  additional  quan- 
tity upon  their  surface  by  way  of  atmosphere.  There- 
fare  so  much  cannot  be  drawn  out  of  the  conductor,  as 
can  be  thrown  on  it.  2.  I  observe,  that  the  stream  or 
brush  of  fire,  appearing  at  the  end  of  a  wire,  connected 
with  the  conductor,  is  long,  large,  and  much  diverging, 
when  the  glass  globe  is  used,  and  makes  a  snapping 
(or  rattling)  noise ;  but,  when  the  sulphur  one  is  used, 
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it  is  short,  small,  and  makes  a  hissing  noise ;  and  just 
the  reverse  of  both  happens,  when  you  hold  the  same 
wire  in  your  hand,  and  the  globes  are  worked  alter- 
nately ;  the  brush  is  large,  long,  divergbg,  and  snappmg 
(or  rattling),  when  the  sulphur  globe  is  turned;  short, 
small,  and  hissmg,  when  the  glass  globe  is  turned. 
When  the  brush  is  long,  large,  and  much  diverging, 
the  body  to  which  it  joins  seems  to  me  to  be  throwing 
the  fire  out ;  and  when  the  contrary  appears,  it  seems 
to  be  drinking  m.  3.  I  observe,  that,  when  I  hold  my 
knuckle  before  the  sulphur  globe,  while  tummg,  the 
stream  of  fire  between  my  knuckle  and  the  globe 
seems  to  spread  on  its  surface,  as  if  it  flowed  from  the 
finger ;  on  the  glass  globe  it  is  otherwise.  4.  The  cod 
vind  (or  what  was  called  so),  that  we  used  to  feel  as 
coming  irom  an  electrified  point,  is,  I  think,  more  sensi- 
ble when  the  glass  globe  is  used,  than  when  the  sul- 
phur one.  But  these  are  hasty  thoughts.  As  to  your 
fifth  paradox,  it  must  likewise  be  true,  if  the  globes  are 
alternately  worked ;  but,  if  worked  together,  the  fire 
will  neither  come  up  nor  go  down  by  the  cham,  be- 
cause one  globe  will  drink  it  as  fast  as  the  other  pro- 
duces it. 

I  should  be  glad  to  know,  whether  the  effects  would 
be  contrary,  if  the  glass  globe  is  solid,  and  the  sulphur 
globe  is  hollow ;  but  I  have  no  means  at  present  of 
trying. 

In  your  journeys,  your  glass  globes  meet  with  acci- 
dents, and  sulphur  ones  are  heavy  and  inconvenient 
Query.  Would  not  a  thin  plane  of  brimstone,  cast  on 
a  board,  serve  on  occasion  as  a  cushion,  while  a  globe 
of  leather  stuffed  (properly  mounted)  might  receive 
the  fire  from  the  sulphur,  and  charge  the  conductor 
positively  ?    Such  a  globe  would  be  in  no  danger  of 
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breaking.*    I  thmk  I  can  conceive  how  it  may  be  done; 
but  have  not  time  to  add  mare  than  that  I  am, 

Yours,  &c. 

B.  Franklin. 


TO    CADWALLAPER   COLDEN. 

Mistake,  that  only  Metals  and  Water  were  Conductors, 
rectified.  —  Supposition  of  a  Region  of  Electric  Fire 
above  our  Atmosphere. —  Theorem  concerning  Light. 
—  Poke-weed  a  Cure  for  Cancers. 

READ  AT  TBE  EOTAL    SOCIETT,  ITOTEMBSE  IItB,  1756. 

Philadelphia,  23  April,  17S3. 

Sir, 

In  considering  your  favor  of  the  16th  past,  I  recol- 
lected my  havmg  wrote  you  answers  to  some  queries 
concemmg  the  difiTerence  between  electrics  per  se,  and 
non-electrics,  and  the  effects  of  air  in  electrical  experi- 
ments, which,  I  apprehend,  you  may  not  have  received. 
The  date  I  have  foi^otten. 

We  have  been  used  to  call  those  bodies  electrics 
per  scy  which  would  not  conduct  the  electric  fluid. 
We  once  imagined  that  only  such  bodies  contained  that 
fluid ;  afterwards  that  they  had  none  of  it,  and  only 
educed  it  from  other  bodies ;  but  further  experiments 
showed  our  mistake.  It  is  to  be  found  in  all  matter  we 
know  of;  and  the  distinctions  of  electrics  per  se,  and 
non-electrics,  should  now  be  dropped  as  improper,  and 
that  of  conductors  and  nan-conductors  assumed  in  its 
place,  as  I  mentioned  in  those  answers. 

*  The  discoveries  of  the  late  ingenioos  Mr.  STmmer,  on  the  positive 
and  negative  electricity  produced  by  the  matual  friction  of  white  and 
black  silk,  dtc,  afford  hints  for  farther  improvements  to  be  made  with 
this  view. 
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I  do  not  remember  any  experiment  by  which  it  ap- 
peared that  high-rectified  spirit  wiQ  not  conduct;  per^ 
haps  you  have  made  such.  This  I  know,  that  wax, 
rosin,  brimstone,  and  even  glass,  commonly  reputed 
electrics  per  sey  will,  when  in  a  fluid  state,  conduct 
pretty  well.  Glass  will  do  it  when  only  red-hot  So 
that  my  former  position,  that  only  metals  and  water 
were  conductors,  and  other  bodies  more  or  less  such, 
as  they  partook  of  metal  or  moisture,  was  too  geneiaL 

Your  conception  of  the  electric  fluid,  that  it  is  in- 
comparably more  subtile  than  air,  is  undoubtedly  just 
It  pervades  dense  matter  with  the  greatest  ease ;  but  it 
does  not  seem  to  mbc  or  mcorporate  wilUngly  with  mere 
air,  as  it  does  with  other  matter.  It  wiU  not  quit  com- 
mon matter  to  join  with  air.  Air  obstructs,  in  some 
degree,  its  motion.  An  electric  atmosphere  cannot  be 
communicated  at  so  great  a  distance,  through  interven- 
ing air,  by  far,  as  through  a  vacuum.  Who  know^ 
then,  but  there  may  be,  as  the  ancients  thought,  a  re^ 
gion  of  this  fire  above  our  atmosphere,  prevented  by 
our  air,  and  its  own  too  great  distance  for  attractkm, 
from  joining  our  earth?  Perhaps  where  the  atmo- 
sphere is  rarest,  this  fluid  may  be  densest,  and  nearer 
the  earth,  where  the  atmosph^^  grows  denser,  this  fluid 
may  be  rarer ;  yet  some  of  it  be  low  enough  to  attach 
Itself  to  our  highest  clouds,  and  thence  they  becoming 
electrified,  may  be  attracted  by,  and  descend  towards 
the  earth,  and  discharge  their  watery  contents,  together 
with  that  ethereal  fire.  Perhaps  the  aurora  boreales  are 
currents  of  this  fluid  in  its  own  region,  above  our  at- 
mosphere, becoming  from  their  motion  visible.  There 
is  no  end  to  conjectures.  As  yet  we  are  but  novices 
m  this  branch  of  natural  knowledge. 

Tou  mention  several  differences  of  salts  in  electrical 
experiments.    Were  they  all  equally  dry  1    Salt  is  apt 
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to  acquire  moistare  from  a  moist  air,  and  some  sorts 
more  than  others.  When  perfectly  dried  by  lymg  be- 
fore a  fire,  or  on  a  store,  none  that  I  have  tried  will 
conduct  any  better  than  so  much  glass. 

New  flannel,  if  dry  and  warm,  will  draw  the  elec- 
tric fluid  from  ncm-electrics,  as  well  as  that  which  has 
been  wom^ 

I  wish  you  bad  the  convenience  of  trymg  the  ex- 
periments yon  seem  to  have  such  expectations  from, 
upon  various  kmds  of  spirits,  salts,  earth,  &c.  Fre- 
quendy,  in  a  variety  of  experim^ts,  though  we  miss 
what  we  expected  to  find,  yet  somethmg  valuable  turns 
out,  something  surprising  and  instriK^tbg,  though  un- 
Aought  ofl 

I  thank  you  for  communicating  the  Slustration  of  the 
ttieorem  concerning  light  It  is  very  curious.  But  I 
must  own  I  am  much  in  the  dark  about  light.  I  am 
not  satisfied  with  the  doctrine  that  supposes  particles 
of  matter  caUed  h^t,  continually  driven  off  fix)m  the 
sun's  surface,  with  a  swiftness  so  prodigious  I  Must  not 
the  smallest  particle  conceivable  have,  with  such  a  mo- 
tk)n,  a  force  exceeding  that  of  a  twenty^four  pounder, 
discharged  fit>m  a  cannon  ?  Must  not  the  sun  duninish 
exceedingly  by  such  a  waste  oi  matter ;  and  the  plan- 
ents,  instead  of  drawing  nearer  to  him,  as  some  have 
feared,  recede  to  greata-  distances  through  the  lessened 
attraction  ?  Yet  these  particles,  with  this  amazing  mo- 
tion, will  not  drive  befiore  them,  or  remove,  the  least  and 
fightest  dust  they  meet  with.  And  the  sun,  f(x*  aught 
we  know,  continues  of  his  ancient  dimensicms,  and  his 
attendants  move  in  their  ancient  orbits. 

May  not  all  the  phenomena  of  light  be  more  conven- 
iendy  solved,  by  suf^xsmg  universal  space  filled  with 
a  subtile  elastic  fluid,  which,  when  at  rest,  is  not  visibly 
but  whose  vibrations  affect  that  fine  sense  in  the  eye, 
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as  those  of  air  do  the  grosser  organs  of  the  ear?  We 
do  not,  in  the  case  of  sound,  imagme  that  any  sonorous 
particles  are  thrown  off  from  a  bell,  for  instance,  and  fly 
m  straight  lines  to  the  ear ;  why  must  we  believe  that 
lummous  particles  leave  the  sun  and  proceed  to  the 
eye?  Some  diamonds,  if  rubbed,  shine  in  the  dark, 
without  losmg  any  part  of  their  matter.  I  can  make 
an  electrical  spark  as  big  as  the  flame  of  a  candle,  much 
brighter,  and,  therefore,  vbible  further;  yet  this  is  with- 
out fuel ;  and,  I  am  persuaded,  no  part  of  the  electric 
fluid  flies  off  in  such  case  to  distant  places,  but  all  goes 
directly,  and  is  to  be  found  in  the  place  to  which  I 
destme  it.  May  not  different  degrees  of  the  vibration 
of  the  above-mentioned  universal  medium  occasion  the 
appearances  of  different  colors?  I  think  the  electric 
fluid  is  always  the  same ;  yet  I  find  that  weaker  and 
stronger  sparks  differ  in  apparent  color;  some  white, 
blue,  purple,  red ;  the  strongest,  white ;  weak  ones,  red. 
Thus  different  degrees  of  vibration  given  to  the  air  pro- 
duce the  seven  different  sounds  in  music,  analogous  to 
the  seven  colors,  yet  the  medium,  air,  is  the  same. 

If  the  sun  is  not  wasted  by  expense  of  light,  I  can 
easily  conceive,  that  he  shall  otherwise  always  retain 
the  same  quantity  of  matter ;  though  we  should  sup- 
pose him  made  of  sulphur  constandy  flaming.  The 
action  of  fire  only  separates  the  particles  of  matter;  it 
does  not  annulate  them.  Water,  by  heat  raised  in 
vapor,  returns  to  the  earth  in  rain;  and  if  we  could 
collect  all  the  particles  of  burning  matter  that  go  off 
in  smoke,  perhaps  they  might,  with  the  ashes,  weigh  as 
much  as  the  body  before  it  was  fired ;  and,  if  we  could 
put  them  mto  the  same  position  with  regard  to  each 
other,  the  mass  would  be  the  same  as  before,  and  might 
be  burnt  over  again.  The  chemists  have  analyzed 
sulphur,  and  find  it  composed,  m  certain  proportions^ 
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of  oil,  salt,  and  earth ;  and,  having  by  the  analysis  dis- 
covered those  proportions,  they  can,  of  those  ingredi- 
ents, make  sulphur.  So  we  have  only  to  suppose,  that 
the  parts  of  the  sun's  sulphur,  separated  by  fire,  rise 
mto  his  atmosphere,  and  there  being  freed  from  the 
immediate  action  of  the  fire,  they  collect  mto  cloudy 
masses,  and,  growing  by  degrees,  too  heavy  to  be 
longer  supported,  they  descend  to  the  sun,  and  are 
burnt  over  again.  Hence  the  spots  appearing  on  his 
face,  which  are  observed  to  diminish  daily  in  size^ 
their  consuming  edges  being  of  particular  brightness. 

It  is  well  we  are  not,  as  poor  Galileo  was,  subject  to 
the  Inquisition  for  phUosaphical  heresy.  My  whispers 
against  the  orthodox  doctrine,  in  private  letters,  would 
be  dangerous ;  but  your  writing  and  printmg  would  be 
highly  criminal.  As  it  is,  you  must  expect  some  cen- 
sure; but  one  heretic  will  surely  excuse  another. 

I  am  heartily  glad  to  hear  more  instances  of  the  suc- 
cess of  the  poke- weed,  in  the  cure  of  that  horrible  evil 
to  the  human  body,  a  cancer.  You  will  deserve  highly 
of  mankind  for  the  communication.  But  I  find  in  Bos- 
ton they  are  at  a  loss  to  know  the  right  plant,  some 
asserting  it  is  what  they  call  mechoachanj  others  other 
things.  In  one  of  their  late  papers  it  is  publicly  re- 
quested, that  a  perfect  description  may  be  given  of  the 
plant,  its  places  of  growth,  &c.  I  have  mislaid  the 
paper,  or  would  send  it  to  you.  I  thought  you  had 
described  it  pretty  fully.*    I  am,  Sir,  &c. 

B.  Franklin. 


*  As  the  poke-weed,  though  out  of  place,  is  introduced  here,  we  shall 
translate  and  insert  two  extracts  of  letters  j&om  Dr.  Franklin  to  M.  Du- 
hourg,  the  French  translator  of  his  works,  on  the  same  subject  — Editor 
of  JohnBcn  and  Longman^a  Edition. 

«  London,  27  March,  177(. 

*^  I  apprehend  that  our  poke- weed  is  what  the  botanists  term  phytolacau 
This  plant  bears  berriee  as  large  as  peas ;  the  skin  is  black,  but  it  contains 
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M»  dalibard's  account  of  an  electrical  experi- 
ment AT  MARLY.* 

Extrait  d!un  Memaire  de  M.  DaHbard. 

LU    X   L'ACAd£miE    BOTALX    DBS   8CIXVCX8  LX  13  MAI,  1753. 

£n  suivant  la  route  que  M«  Franklin  nous  a  trac^e, 
j'ai  obtenu  une  satisfaction  complette.  Voici  les  pr6- 
paratifs,  le  procedfe,  et  le  succ^s* 

1^  J'ai  fait  faire  a  Marly-Ia-yille,  situee  k  six  lienes 
de  Paris  au  milieu  d'une  bdle  phine  dont  le  sol  est 
fort  elev6,  une  verge  de  fer  ronde,  d'environ  un  pouce 
de  diamdtre,  longue  de  quarante  pieds,  et  fort  pomtue 
par  son  extr6niit6  sup6rieure;  pcmr  lui  manager  une 
pointe  plus  fine,  je  Pai  fait  armer  d'acier  tremp6  et  en- 
suite  brunir,  au  defaut  de  dorore,  pour  la  preserver  de 
la  rouille ;  outre  cela,  cette  verge  de  fer  est  courbSe 
vers  son  extremity  infeiieure  en  deux  coudes  k  angles 
aigus  quoiqu'arrondis ;  le  premier  coude  est  61oign^  de 
deux  pieds  du  bout  inferieur,  et  le  second  est  en  sens 
contraire  k  trois  pieds  du  premier. 

2\  J'ai  fait  planter  dans  un  jardin  trois  grosses  per-* 
ches  de  vingt-buit  k  vingt-neuf  pieds,  dispos^es  en 
triangle,  et  gldgnees  les  unes  des  autres  d'environ  huit 

a  crimson  juice.  It  is  this  juice,  thickened  by  evaporation  in  tiie  Ban, 
which  was  employed.  It  caused  great  pain,  but  some  persons  were  said 
to  have  been  cured.  I  am  not  quite  certain  of  the  facts  ;  all  that  I  know 
is,  that  Dr.  Golden  had  a  good  opinion  of  the  remedy." 

«LoadoD,  23  April,  177S. 

^  You  will  see,  by  the  annexed  paper  by  Dr.  Solander,  that  this  herb, 
poke-weed,  in  which  has  been  found  a  specific  remedy  for  cancers,  hi 
the  most  common  species  of  phytoktcctL    {Phylolaeea  deeandrOt  L.}" 

*  The  above  account  of  the  circumstances  and  success  of  this  extra* 
ordinary  experiment  was  laid  before  the  Royal  Academy  of  Sciences  at 
Paris,  three  days  afterwards,  in  a  Memorial  by  M.  Dalibard. 
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pieds ;  deux  de  ces  perches  sont  centre  un  mur,  et  la 
troisidme  est  au-dedans  du  jardin.  Pour  les  affermir 
toutes  ensemble,  Pon  a  clou6  sur  chacune  des  entre- 
foises  k  vingt  pieds  de  hauteur;  et  comme  le  grand 
vent  agitoit  encore  cette  esp6ce  d'fedifice,  Pon  a  attachfe 
au  haut  de  chaque  perche  de  longs  cordages,  qui  te- 
nant lieu  d'aubans,  r6pondent  par  le  bas  k  de  bons  pi- 
quets fortement  enfoncfes  en  terre  k  plus  de  vmgt  pieds 
des  perches. 

3^  J'ai  fait  construire  entre  les  deux  perches  vol- 
sines  du  mur,  et  adosser  centre  ce  mur,  une  petite 
guerite  de  bois  capable  de  contenir  un  homme  et  une 
table. 

4**.  J'ai  fait  placer  au  milieu  de  la  guerite  une  petite 
table  d'environ  un  demi-pied  de  hauteur ;  et  sur  cette 
table  j'ai  fait  dresser  et  affermir  un  tabouret  61ectrique. 
Ce  tabouret  n'est  autre  chose  qu'une  petite  planche 
quarree,  portfee  sur  trois  bouteilles  kVin;  il  n'est  fait  de 
cette  mati6re  que  pour  supplier  au  defaut  d'un  g&teau 
de  resine  qui  me  manquoit. 

6**.  Tout  6tant  amsi  pr6par6,  j'sd  fait  6lever  perpen- 
diculairement  la  verge  de  fer  au  milieu  des  trois  perches, 
et  je  Pai  affermie  en  Pattachant  k  chacune  des  perches 
avec  de  forts  cordons  de  sole  par  deux  endroits  seule- 
ment  Les  premiers  liens  sont  au  haut  des  perches, 
environ  trois  pouces  au-dessous  de  leurs  extr6mit6s 
sup6rieures;  les  seconds  vers  la  moiti6  de  leur  hau- 
teur. Le  bout  infferieur  de  la  verge  de  fer  est  solide- 
ment  appuy6  sur  le  milieu  du  tabouret  electrique,  oii 
j'ai  fait  creuser  un  trou  propre  k  le  recevoir. 

6^  Comme  il  ^toit  important  de  garantir  de  la  pluie 
le  tabouret  et  les  cordons  de  sole,  parce  qu'ils  laisse- 
roient  passer  la  matifere  Electrique  s'ils  Etoient  mouil- 
16s,  j'ai  pris  les  precautions  n6cessaires  pour  en  em- 
pfecher.    C'est  dans  cette  vue  que  j*ai  mis  mon  tabouret 

VOL.  V.  37  Y 


1 


290  FRANKLIN'S  WRITINGS. 

SOUS  la  guerite,  et  que  j^avois  fait  courber  ma  verge  de 
fer  k  angles  aigus ;  afin  que  Peau  qui  pourroit  couler  le 
long  de  cette  verge,  ne  put  arriver  jusques  sur  le  ta- 
bouret. C'est  aussi  dans  le  meme  dessein  que  j'ai  fait 
clouer  sur  le  haut  et  au  milieu  de  mes  perches,  k  trois 
pouces  au-dessus  des  cordons  de  soie,  des  esp^ces  de 
boites  form6es  de  trois  petites  planches  d'environ  quinze 
pouces  de  long,  qui  couvrent  par-dessus  et  par  les  cdt6s 
une  pareille  longueur  des  cordons  de  soie,  sans  leur 
touchen 

II  s'agissoit  de  faire,  dans  le  tems  de  Forage,  deux 
observations  sur  cette  verge  de  fer  ainsi  dispos^e ;  Pune 
6toit  de  remarquer  k  sa  pointe  une  aigrette  lumineuse, 
semblable  k  ceUe  que  I'on  apper9oit  k  la  pointe  d'une 
aiguille,  quand  on  Toppose  assez  pr^s  d'un  corps  ac- 
tuellement  61ectris6 ;  Tautre  etoit  de  tirer  de  la  verge 
de  fer  des  ^tincelles,  comme  on  en  tire  du  canon  de 
fusil  dans  les  experiences  electriques;  et  afin  de  se 
garantir  des  piqures  de  ces  fetmceUes,  j'avois  attache 
le  tenon  d'un  fil  d'archal  au  cordon  d'une  longue  fiole 
pour  lui  servir  de  manche 

Le  Mercredi,  10  Mai,  1762,  .entre  deux  et  trois  heures 
apr^s  midi,  le  nomm6  Coiffier,  ancien  dragon,  que  j'avois 
charg6  de  faire  les  observations  en  mon  absence,  ayant 
entendu  un  coup  de  tonnerre  assez  fort,  vole  aussitdt 
a  la  machine,  prend  la  fiole  avec  le  fil  d'archal,  pr6- 
sente  le  tenon  du  fil  4  la  verge,  en  voit  sortir  une  petite 
6tmcelle  brillante,  et  en  entend  le  p6tillement;  il  tire 
une  seconde  etmcelle  plus  forte  que  la  premiere  et  avec 
plus  de  bruit !  il  appelle  ses  voisins,  et  envoie  chercher 
M.  le  Prieur.  Celui-ci  accourt  de  toutes  ses  forces ;  les 
paroissiens,  voyant  la  precipitation  de  leur  cur6,  s'ima- 
gment  que  le  pauvre  Coiffier  a  6te  tue  du  tonnerre; 
Palarme  se  r6pand  dans  le  village ;  la  grele  qui  survient 
n'emp^che  point  le  troupeau  de  suivre  son  pasteur. 
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Cet  honnete  eccl6siastique  arrive  pres  de  la  machine, 
et  voyant  qu'il  n'y  avoit  point  de  danger,  met  lui-meme 
la  main  k  PoBuvre  et  tire  de  fortes  ^dncelles.  La  nu6e 
d'orage  et  de  gr^le  ne  fut  pas  plus  d^un  quart-d^heiire  k 
passer  au  zenith  de  notre  machine,  et  I'on  n'entendit  que 
ce  seul  coup  de  tonnerre.  Sitot  que  le  nuage  fut  pass6, 
et  qu'on  ne  tira  plus  d'etincelles  de  la  verge  de  fer, 
M.  le  Prieur  de  Marly  fit  partir  le  sieur  CoiflSer  lui-meme, 
pour  m'apporter  la  lettre  suivante,  qu'il  m'6crivit  k  la 
h&te. 

"  Je  vous  annonce,  Monsieur,  ce  que  vous  attendez; 
Pexperience  est  complette.  Aujourd'hui  k  deux  heures 
vingt  mmutes  apr6s  midi,  le  tonnerre  a  grond^  directe- 
ment  sur  Marly;  le  coup  a  fet6  assez  fort.  L*envie 
de  vous  obliger  et  la  curiosite  m'ont  tirfe  de  mon  fau- 
teuil,  oil  j*6tois  occupe  k  lire ;  je  suis  all6  chez  Coiffieri 
qui  d6ji  m'avoit  depech6  un  enfant  que  j'ai  rencontre 
en  chemin,  pour  me  prier  de  venir ;  j^ai  double  le  pas 
k  travers  un  torrent  de  grele.  Arriv6  k  Pendroit  oil  est 
placee  la  tringle  coud6e,  j^ai  pr6sent6  le  fil  d'archal, 
en  avan9ant  successivement  vers  la  tringle,  k  un  pouce 
et  demi,  ou  environ ;  il  est  sorti  de  la  tringle  une  petite 
colonne  de  feu  bleuSitre  sentant  le  soufre,  qui  venoit  frap- 
per  avec  une  extreme  vivacite  le  tenon  du  fil  d'archal, 
et  occasionnoit  un  bruit  semblable  k  celui  qu'on  feroit 
en  fi^ppant  sur  la  tringle  avec  une  clef.  J*ai  r6pet6 
Pexp6rience  au  moins  six  fois  dans  Pespace  d'environ 
quatre  minutes,  en  presence  de  plusieurs  personnes,  et 
chaque  experience  que  j'ai  faite  a  dur6  Pespace  d*un 
pater  et  d'un  iwe.  J*ai  voulu  continuer;  Paction  du  feu 
s^est  ralentie  peu  k  peu ;  j'ai  approche  plus  pr6s,  et  n'ai 
plus  tir6  que  quelques  6tincelles,  et  enfin  rien  n'a  para. 

**  Le  coup  de^  tonnerre  qui  a  oc^^ionne  cet  6v6ne- 
ment,  n'a  ^t^  suivi  d'aucun  autre;  tout  s'est  termi- 
ne  par  une  abondance  de  grSle.     J'^tois    si  occupy 
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dans  le  moment  de  Pexperience  de  ce  que  je  voyois, 
qu'ayant  ete  frappe  au  bras  un  peu  au-dessus  du 
coude,  je  ne  puis  dire  si  c'est  en  touchant  au  SI  d'archal 
ou  k  la  tringle ;  je  ne  me  suis  pas  plaint  du  mal  que 
m^avoit  fait  le  coup  dans  le  moment  que  je  I'ai  re9u ; 
mais  comme  la  douleur  continuoit,  de  retour  chez  moi, 
j*ai  decouvert  mon  bras  en  presence  de  CoiflSer,  et 
nous  avons  apper9u  une  meurtrissure  toumante  autour 
du  brasy  semblable  k  celle  que  feroit  un  coup  de  fil 
d'archal,  si  j'en  avois  6t6  frapp6  k  mid.  En  revenant 
de  chez  Coiffier,  j'ai  rencontrfe  M,  le  Vicaire,  M.  (Je 
Milly,  et  le  Mailre  d'ecole,  k  qui  j'ai  rapporte  ce  qui 
venoit  d'arriver ;  ils  se  sont  plaints  tous  les  trois  qu'ils 
sentoient  une  odeur  de  soufre  qui  les  frappoit  davantage 
^  mesure  quails  s*approchoient  de  moi ;  j'ai  porte  chez 
moi  la  meme  odeur,  et  mes  domestiques  s'en  sont  ap- 
per9us  sans  que  je  leur  aie  rien  dit 

"  Voiia,  Monsieur,  un  recit  fait  k  la  h&te,  msds  naif  et 
vrai,  que  j'atteste,  et  vous  pouvez  assurer  que  je  suis 
pret  k  rendre  t6moignage  de  cet  evenement  dans  toutes 
les  occasions.  Coiffier  a  ete  le  premier  qui  a  fait  Texpe- 
rience  et  Pa  repetee  plusieurs  fois ;  ce  n*est  qu'k  Voc- 
casion  de  ce  qu'il  a  vu  qu'il  m'a  envoye  prier  de  venir. 
S'il  6toit  besoin  d'autres  t^moins  que  de  lui  et  de  moi, 
vous  les  trouveriez,     Coiffier  presse  pour  partir, 

"  Je  suis,  avec  une  respectueuse  consideration,  Mon- 
sieur, votre,  &c, 

(Sign6)    "  Raulet,  Prieur  de  Marly. 

"lOJtfat,  1752/* 

On  voit,  par  le  detail  de  cette  lettre,  que  le  fait  est 
assez  bien  constat^  pour  ne  laisser  aucun  doute  k  ce 
sujet  Le  porteur  m^a  assure  de  vive  voix  qu*il  avoit 
tir^  pendant  pr^s«d'un  quart-d'heure.  avant  que  M.  le 
Prieur  arriv^t,  en  presence  de  cinq  ou  six  personnes, 
des  6tmcelles  plus  fortes  et  plus  bruyantes  que  celles 
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dont  il  est  parle  dans  la  lettre.  Ces  premieres  per- 
sonnes,  arrivant  successivement,  n'osoient  approcher  qu'i 
dix  ou  douze  pas  de  la  machine ;  et  k  cette  distance, 
ma1gr6  le  plein  soleil,  ils  voyoient  les  6tincelles  et  en- 

tendoient  le  bruit. 

II  resulte  de  toutes  les  experiences  et  observations 
que  j'ai  rapport^es  dans  ce  memoire,  et  surtout  de  la 
derniSre  experience  faite  a  Marly -la-ville,  que  la  mati^re 
du  tonnerre  est  incontestablement  la  meme  que  celle 
de  Pelectricit6.  L'id^e  qu'en  a  eu  M.  Franklin  cesse 
dl^tre  une  conjecture ;  la  voili  devenue  une  r^alite,  et 
j'ose  croire  que  plus  on  approfondira  tout  ce  qu'il  a 
public  sur  Pelectricite,  plus  on  reconnoitra  combien  la 
physique  lui  est  redevable  pour  cette  partie. 


THE    ABB1&  MAZDAS   TO    STEPHEN   HALES.* 

Giving  a  farther  Account  of  the  Electrical  Experiment 

at  Marly. 

READ  AT  THE  aOTAL  80CIETT,  MAT  28tB,  1753. 

Sir, 
The  Philadelphian  experiments,  that  Mr.  Collinson, 
a  member  of  the  Royal  Society,  was  so  kind  as  to 
communicate  to  the  public,  having  been  universally  ad- 
mired in  France,  the  King  desired  to  see  them  per- 
formed. Wherefore  the  Duke  d'Ayen  offered  his 
Majesty  his  country-house  at  St.  Germain,  where  M.  de 
Lor,  master  of  experimental   philosophy,  should    put 

*  The  early  letters  of  Dr.  Franklin  on  electricity  having  been  trans- 
lated into  French,  and  printed  at  Paris,  the  Abb^  Mazdas,  in  a  letter  to 
Dr.  Stephen  Hales,  dated  St  Germain,  May  20th,  1752,  gives  the  above 
account  (printed  in  the  ''Philosophical  Transactions")  of  the  experiment 
made  at  Marly,  in  pursuance  of  that  proposed  by  Mr.  Franklin. 

Y* 
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those  of  Philadelphia  in  execution.  His  Majesty  saw 
them  with  great  satisfaction,  and  greatly  applauded 
Messieurs  Franklin  and  Gollmson.  These  applauses 
of  his  Majesty  having  excited  m  Messieurs  de  Buffon, 
Dalibard,  and  de  Lor  a  desire  of  verifymg  the  conjec- 
tures of  Mr.  Franklin,  upon  the  analogy  of  thunder  and 
electricity,  they  prepared  themselves  for  making  the 
experiment 

M.  Dalibard  chose  for  this  purpose  a  garden,  situ- 
ated at  Mariy,  where  he  placed  upon  an  electrical  body 
a  pomted  bar  of  iron,  of  forty  feet  higL  On  the  lOfii 
of  May,  twenty  minutes  past  two  in  the  afternoon,  a 
stormy  cloud  having  passed  over  the  place  where  the 
bar  stood,  those  that  were  appointed  to  observe  it,  drew 
near  and  attracted  from  it  sparks  of  fire,  perceiving  the 
same  kind  of  commotions  as  in  the  common  electrical 
experiments. 

M.  de  Lor,  sensible  of  the  good  success  of  this  ex- 
periment, resolved  to  repeat  it  at  his  house  in  the  £s- 
trapade,  at  Paris.  He  raised  a  bar  of  iron  ninety-nme 
feet  high,  placed  upon  a  cake  of  resin,  two  feet  square, 
and  three  mches  thick.  On  the  18th  of  May,  between 
four  and  five  in  the  afternoon,  a  stormy  cloud  having 
passed  over  the  bar,  where  it  remained  half  an  hour, 
he  drew  sparks  from  the  bar,  like  those  from  the  gun- 
barrel,  when,  in  the  electrical  experiments,  the  globe  is 
only  rubbed  by  the  cushion,  and  they  produced  the 
same  noise,  the  same  fire,  and  the  same  crackling. 
They  drew  the  strongest  sparks  at  the  distance  of  nme 
Imes,  while  the  rain,  mingled  with  a  little  hail,  fell  from 
the  cloud,  without  either  thunder  or  lightning;  this 
cloud  being,  according  to  all  appearance,  only  the  con- 
sequence of  a  storm,  which  happened  elsewhere. 

I  am,  with  a  profound  respect. 

Your  most  humble  and  obedient  servant, 

G.  Mazdas. 
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TO   PETER   COLLIICSON. 

Electrical  Site. 

MAD  AT  TBS  &OTAL   80CIETT,  DECSUBXE  2l8T,  1753. 

Philadelphia,  19  October,  1752. 

Sir, 

As  frequent  mention  is  made  in  public  papers  irom 
Europe,  of  the  success  of  the  Philadelphia  experiment 
for  drawing  the  electric  fire  from  clouds  by  means  of 
pointed  rods  of  iron  erected  on  high  buildings,  &c«,  it 
niay  be  agreeable  to  the  curious  to  be  informed,  that 
the  same  experiment  has  succeeded  in  Philadelphia, 
though  made  in  a « different  and  more  easy  manner, 
which  is  as  follows. 

Make  a  small  cross  of  two  light  strips  of  cedar,  the 
arms  so  long  as  to  reach  to  the  four  comers  of  a  large 
thin  silk  handkerchief  when  extended ;  tie  the  comers 
of  the  handkerchief  to  the  extremities  of  the  cross,  so 
you  have  the  body  of  a  kite ;  which,  bemg  properly 
accommodated  with  a  tail,  loop,  and  string,  will  rise  in 
the  aff,  like  those  made  of  paper;  but  this  being  of 
silk  is  fitter  to  bear  the  wet  and  wind  of  a  thunder- 
^gust  without  tearmg.  To  the  top  of  the  upright  stick 
of  the  cross  is  to  be  fixed  a  very  sharp-pomted  wire, 
risbg  a  foot  or  more  above  the  wood.  To  the  end  of 
the  twine,  next  the  hand,  is  to  be  tied  a  silk  ribbon, 
and  where  the  silk  and  twine  join,  a  key  may  be  fas- 
tened. This  kite  is  to  be  raised  when  a  thunder-gust 
appears  to  be  coming  on,  and  the  person  who  holds  the 
string  must  stand  within  a  door  or  window,  or  under 
some  cover,  so  that  the  silk  ribbon  may  not  be  wet ; 
and  care  must  be  taken  that  the  twine  does  not  touch 
the  firame  of  the  door  or  window.  As  soon  as  any  of 
the  thunder-clouds  come  over  the  kite,  the  pomted  wire 
will  draw  the  electric  fire  fi*om  them,  and  the  kite,  with 
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all  the  twine,  will  be  electrified,  and  the  loose  filaments 
of  the  twine  will  stand  out  every  way,  and  be  attracted  by 
an  approaching  finger.  And  when  the  rain  has  wetted 
the  kite  and  twine,  so  that  it  can  conduct  the  electric 
fire  freely,  you  will  find  it  stream  out  plentifully  from  the 
key  on  the  approach  of  your  knuckle.  At  this  key  the 
phial  may  be  charged ;  and  from  electric  fire  thus  ob- 
tained, spirits  may  be  kindled,  and  all  the  other  electric 
experiments  be  performed,  which  are  usually  done  by 
the  help  of  a  rubbed  glass  globe  or  tube,  and  thereby 
the  sameness  of  the  electric  matter  with  that  of  light- 
ning completely  demonstrated. 

B.  Fhanklin. 


FROM    W.  WATSON  *   TO    THE    ROYAL   SOCIETY. 

Concerning  the  Electrical  Experiments  in  England  tqxm 
Thunder-clouds. 

READ  AT  THE  ROTAL  SOCIETT,  DECEMBER  21 8T,    1752. 

Gentlemen, 
After  the  communications,  which  we  have  received* 
fi^m  several  of  our  correspondents  in  difierent  parts  of 
the  continent,  acquainting  us  with  the  success  of  their 
experiments  last  summer,  in  endeavouring  to  extract 
the  electricity  from  the  atmosphere  during  a  thunder- 
storm, in  consequence  of  Mr.  Franklin's  hypothesis^  it 
may  be  thought  extraordinary,  that  no  accounts  have 
been  yet  laid  before  you,  of  our   success  here  fi'om 

•  A  member  of  Uie  Royal  Society,  and  afterwards  Sir  William  Wat- 
son. Ho  was  distinguished  for  his  great  acquirements  in  botany,  and 
other  natural  sciences,  and  particularly  for  his  experiments  and  discov- 
eries in  electricity.  —  Editoiu 
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the  same  experiments.  That  no  want  of  attention, 
therefore,  may  be  attributed  to  those  here,  who  have 
been  hitherto  conversant  in  these  inquiries,  I  thought 
proper  to  apprize  you,  that,  though  several  members  of 
the  Royal  Society,  as  well  as  myself,  did,  upon  the  first 
advices  from  France,  prepare  and  set  up  the  necessary 
apparatus  for  this  purpose,  we  were  defeated  in  our 
expectations,  from  the  uncommon  coolness  and  damp- 
ness of  the  air  here,  during  the  whole  summer.  We 
had  only  at  London  one  thunder-storm,  namely,  on 
July  20th;  and  then  the  thunder  was  accompanied 
with  rain,  so  that,  by  wetting  the  apparatus,  the  elec 
tricity  was  dissipated  too  soon  to  be  perceived  upon 
touching  those  parts  of  the  apparatus  which  served  to 
conduct  it.  This,  I  say,  in  general  prevented  our  veri- 
fying Mr.  Franklin's  hypothesis ;  but  our  worthy  broth- 
er, Mr.  Canton,  was  more  fortunate.  I  take  the  liberty, 
therefore,  of  laying  before  you  an  extract  of  a  letter, 
which  I  received  from  that  gentleman,  dated  from  Spital 
Square,  July  21st,  1752. 

"I  had  yesterday,  about  five  m  the  afternoon,  an 
opportunity  of  trymg  Mr.  Franklin's  experiment  of  ex- 
tracting the  electrical  fire  from  the  clouds,  and  suc- 
ceeded, by  means  of  a  tin  tube,  between  three  and 
four  feet  in  length,  fixed  to  the  top  of  a  glass  one,  of 
about  eighteen  inches.  To  the  upper  end  of  the  tin 
tube,  which  was  not  so  high  as  a  stack  of  chimneys  on 
the  same  house,  I  fastened  three  needles  with  some 
wire ;  and  to  the  lower  end  was  soldered  a  tin  cover 
to  keep  the  rain  from  the  glass  tube,  which  was  set  up- 
right in  a  block  of  wood.  I  attended  this  apparatus  as 
soon  after  the  thunder  began  as  possible,  but  did  not 
find  it  in  the  least  electrified,  till  between  the  third  and 
fourth  clap ;  when,  applying  my  knuckle  to  the  edge 
of  the  cover,  I  felt  and  heard  an  electrical  spark ;  and, 
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approaching  it  a  second  time,  I  received  the  spark  at 
the  distance  of  about  half  an  mch,  and  saw  it  distinctly. 
This  I  repeated  four  or  five  times  in  the  space  <rf  a 
mmute,  but  the  sparks  grew  weaker  and  weaker ;  and 
in  less  than  two  minutes  the  tin  tube  did  not  appear  to 
be  electrified  at  all.  The  ram  continued  during  the 
thunder,  but  was  considerably  abated  at  the  time  of 
making  the  experiment."    Thus  far  Mr.  Canton. 

Mr.  Wilson  likewise  of  the  Society,  to  whom  we  are 
much  obliged  for  the  trouble  he  has  taken  in  these 
pursuits,  had  an  opportunity  of  verifymg  Mr.  Franklin's 
hypothesis.  He  mfonned  me,  by  a  letter  from  near 
Chelmsford,  m  Essex,  dated  August  12th,  1752,  that, 
on  that  day  about  noon,  he  perceived  several  electrical 
snaps,  during,  or  rather  at  the  end  of  a  thunder-stem^ 
from  no  other  apparatus  than  an  iron  curtain-rod,  one 
end  of  which  he  put  into  the  neck  of  a  glass  phial,  and 
held  this  phial  in  his  hand.  To  the  other  end  of  the 
iron  he  fastened  three  needles  with  some  silk.  This 
phial,  supporting  the  rod,  he  held  in  one  hand,  and 
drew  snaps  from  the  rod  with  a  finger  of  his  other. 
This  experiment  was  not  made  upon  any  eminence, 
but  in  the  garden  of  a  gentleman,  at  whose  house  he 
then  was. 

Dr.  Bevis  observed,  at  Mr.  Cave's,  at  St.  John's 
Gate,  nearly  the  same  phenomena  as  Mr.  Canton,  of 
which  an  account  has  been  already  laid  before  the 
public. 

Trifling  as  the  effects  here  menticmed  are,  when 
compared  with  those  which  we  have  received  from 
Paris  and  Beriin,  they  are  the  only  ones  that  the  last 
summer  here  has  produced ;  and,  as  they  were  made 
by  persons  worthy  of  credit,  they  tend  to  establish  the 
authenticity  of  those  transmitted  fit)m  our  correspond- 
ents. 
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I  flatter  myself,  that  this  short  account  of  these  mat* 
ters  will  not  be  disagreeable  to  you;   and  am, 
With  the  most  profound  respect, 

Tour  most  obedient  humble  servant, 

W.  Watsoit. 


TO   JAMES  BOWDOIN. 

On  the  Mode  of  coating  Electrical  Jars. 

Philadelphia,  12  April,  1753. 

Sir, 
I  have  shipped  eighteen  glass  jars  in  casks  well 
packed,  on  board  Captain  Branscombe  for  Boston ;  six 
of  them  are  for  you,  the  rest  I  understand  are  for  the 
College,  Leaf  tin,  such  as  they  use  in  sflvCTmg  lookmg- 
glasses,  is  best  to  coat  them  with;  they  should  be 
coated  to  within  about  four  or  five  mches  of  the  brim. 
Cut  the  tin  into  pieces  of  the  form  here  represented, 
and  they  will  comply  better  with  the 
bellying  of  the  glass ;  one  piece  only  | 
should  be  round  to  cover  the  bottom ; 
the  same  shapes  will  serve  the  in-' 
side.  I  had  not  conveniency  to  coat 
them  for  you,  and  feared  to  trust  anybody  else,  Mr. 
Kinnersley  being  abroad  in  the  West  Indies.  To  make 
the  pieces  comply  the  better,  they  may  be  cut  in  two 
where  the  cross  lines  are.  They  reach  from  the  top 
to  the  edge  of  the  round  piece  which  covers  the  bot- 
tom. I  place  them  in  loose  rims  of  scabboard,  some- 
thmg  like  a  small  sieve,  in  which  they  stand  very  weB. 
If  you  charge  more  than  one  or  two  together,  pray 
take  care  how  you  expose  your  head  to  an  accidental 
stroke ;  for,  I  can  assure  you  from  experience,  one  is 
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sufficient  to  knock  a  stout  man  down;  and  I  believe  a 
stroke  from  two  or  three,  in  the  head,  would  kill  him. 

Has  Dr.  Colden's  new  book  reached  you  in  Boston? 
If  not,  I  will  send  it  to  you. 

With  great  respect,  I  am,  Sir, 

Your  most  humble  senrant, 

B.    FnANKLIir. 

p.  S.  The  glass-maker  being  from  home,  I  cannot 
now  get  the  account.  The  tin  is  laid  on  with  common 
paste,  made  of  flour  and  water  boiled  together,  and 
the  pieces  may  lap  over  each  other  a  little. 


TO    PETER   COLLINSON. 

Hypothesis  of  the  Sea  being  the  grand  Source  of  Light- 
ning retracted. — Positive^  and  sometimes  negatioej 
Electricity  of  the  Clouds  discovered. — Mw  Expert- 
ments  and  Conjectures  in  Support  of  this  Discovery. 
—  Observations  recommended  for  ascertaining  the 
Direction  of  the  Electric  fluid.  —  Size  of  Hods  for 
Conductors  to  Buildings.  —  Appearance  of  a  Thun- 
der-cloud  described. 

Philadelphia,  September,  1753. 

Sir, 

In  my  former  paper  on  this  subject,  written  first  in 
1747,  enlarged  and  sent  to  England  in  1749,  I  con- 
sidered the  sea  as  the  grand  source  of  lightning,  im- 
agining its  luminous  appearance  to  be  owing  to  electric 
fire,  produced  by  friction  between  the  particles  of  water 
and  those  of  salt.  Living  far  from  the  sea,  I  had  then 
no  opportunity  of  making  experiments  on  the  sea  water, 
and  so  embraced  this  opinion  too  hastily. 

For,  in   1750  and  1751,  being  occasionally  on  the 
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seacoast,  I  found,  by  experiments,  that  sea  water  in  a 
bottle,  though  at  first  it  would  by  agitation  appear  lu- 
minous, yet  in  a  few  hours  it  lost  that  virtue;  fience 
and  from  this,  that  I  could  not  by  agitatmg  a  solution 
of  sea  salt  in  water  produce  any  light,  I  first  began  to 
doubt  of  my  former  hjrpoihesis,  and  to  suspect,  that  the 
luminous  appearance  in  sea  water  must  be  owing  to 
some  other  principles. 

I  then  considered  whether  it  were  not  possible,  that 
the  particles  of  air,  being  electrics  per  se,  might,  in  hard 
gales  of  wind,  by  their  friction  against  trees,  hills,  build- 
ings, &c.,  as  so  many  minute  electric  globes,  rubbing 
agamst  non-electric  cushions,  draw  the  electric  fire  from 
the  earth,  and  that  the  rising  vapors  might  receive  that 
fire  from  the  air,  and  by  such  means  the  clouds  become 
electrified. 

If  this  were  so,  I  imagined  that  by  forcing  a  constant 
violent  stream  of  air  against  my  prime  conductor,  by 
bellows,  I  should  electrify  it  negatively;  the  rubbing 
particles  of  air  drawing  from  it  part  of  its  natural  quan* 
tity  of  the  electric  fluid,  I  accordingly  made  the  ex- 
periment, but  it  did  not  succeed. 

In  September,  1762,  I  erected  an  iron  rod  to  draw 
the  lightning  down  into  my  house,  in  order  to  make 
some  experiments  on  it,  with  two  bells  to  give  notice 
when  the  rod  should  be  electrified ;  a  contrivance  ob- 
vious to  every  electrician. 

I  found  the  bells  rang  sometimes  when  there  was  no 
lightning  or  thunder,  but  only  a  dark  doud  over  the 
rod ;  that  sometimes,  after  a  flash  of  lightnmg,  they 
would  suddenly  stop ;  and  at  other  times,  when  they 
had  not  rung  before,  they  would,  after  a  flash,  sudden- 
ly begin  to  ring;  that  the  electricity  was  sometimes 
Tery  famt,  so  that,  when  a  small  spark  was  obtained, 
another  could  not  be  got  for  some  time  after;  at  other 
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times  the  sparks  would  follow  extremely  quick,  and 
once  I  had  a  continual  stream  from  bell  to  bell,  the 
aze  of  a  crow-quill ;  even  during  the  same  gust  there 
were  considerable  variations. 

In  the  winter  following  I  conceived  an  experiment^ 
to  try  whether  the  clouds  were  electrified  positively  or 
negatively;  but  my  pointed  rod,  with  its  apparatus, 
becoming  out  of  order,  I  did  not  refit  it  till  towards 
the  spring,  when  I  expected  the  warm  weather  would 
bring  on  more  frequent  thunder-clouds. 

The  experiment  was  this ;  to  take  two  phials ;  charge 
one  of  them  with  lightning  irom  the  iron  rod,  and  give 
the  other  an  equal  charge  by  the  electric  glass  globe^ 
through  the  prime  conductor ;  when  charged,  to  place 
them  on  a  table  withb  three  or  four  inches  of  each 
other,  a  small  cork  ball  being  suspended  by  a  fine  ^sSk 
thread  fix)m  the  ceiling,  so  as  it  might  play  between  the 
wires.  If  both  botdes  then  were  electrified  positively^ 
the  ball,  being  attracted  and  repelled  by  one,  must  be 
also  repelled  by  the  other.  If  the  one  positively^  and 
the  other  negatively^  then  the  ball  would  be  attracted 
and  repelled  alternately  by  each,  and  continue  to  play 
between  them  as  long  as  any  considerable  chaise  re- 
mained. 

Being  very  intent  on  making  this  experiment,  it  was 
no  small  mortification  to  me,  that  I  happened  to  be 
abroad  during  two  of  the  greatest  thunder-storms  we 
had  early  in  the  spring ;  and,  though  I  had  given  or- 
ders in  the  family,  that,  if  the  bells  rang  when  I  was 
fit)m  home,  they  should  catch  some  of  the  lightning  foe 
me  in  electrical  phials,  and  they  did  so,  yet  it  was 
mostly  dissipated  before  my  return ;  and,  in  some  of 
the  other  gusts,  the  quantity  of  lightning  I  was  able  to 
obtam  was  so  small,  and  the  charge  so  weak,  that 
I  could  not  satisfy  myself;  yet  I  sometimes  saw  whrt 
heightened  my  suspicions,  and  mflamed  my  curioaty. 
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At  last,  on  the  12th  of  April,  1753,  there  being  a 
smart  gust  of  some  continuance,  I  charged  one  phial 
pretty  well  with  lightning,  and  the  other  equally,  as 
near  as  I  could  judge,  with  electricity  from  my  glass 
globe;  and,  having  placed  them  properly,  I  beheld, 
with  great  surprise  and  pleasure,  the  cork  ball  play 
briskly  between  them,  and  was  convmced,  that  one 
bottle  was  electrized  negativeltf. 

I  repeated  this  experiment  severs^  times  during  the 
gust,  and  in  eight  succeeding  gusts,  always  with  the 
same  success ;  and  being  of  opinion  (for  reasons  I  for- 
merly gave  in  my  letter  to  Mr.  Kinnersley,  since  printed 
in  London),  that  the  glass  globe  electrkes  positivelyy  I 
concluded,  that  the  clouds  are  akoays  electrized  nega- 
lively,  or  have  always  in  them  less  than  their  natural 
quantity  of  the  electric  fluid. 

Tet,  notwithstanding  so  many  experiments,  it  seems 
I  concluded  too  soon ;  for  at  last,  June  the  6th,  in  a 
gust  which  continued  from  five  o'clock,  P.  M.,  to  seven, 
I  met  with  one  cloud  that  was  electrized  positively^ 
though  several  that  passed  over  my  rod  before,  during 
the  same  gust,  were  in  the  negative  state.  This  was 
thus  discovered. 

I  had  another  concurring  experiment,  which  I  often 
repeated,  to  prove  the  negative  state  of  the  clouds, 
viz.,  while  the  bells  were  ringing,  I  took  the  phial, 
charged  from  the  glass  globe,  and  applied  its  wire  to 
the  erected  rod,  considering,  that  if  the  clouds  were 
electrized  posittoebfj  the  rod,  which  received  its  elec- 
tricity (com  them,  must  be  so  too ;  and  then  the  addi* 
tional  positive  electricity  of  the  phial  would  make  the 
beUs  ring  faster;  but,  if  the  clouds  were  in  a  negative 
state,  they  must  exhaust  the  electric  fluid  from  my  rod, 
and  bring  that  into  the  same  negative  state  with  them- 
selves, and  then  the  wire  of  a  positively  charged  phial. 
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supplying  the  rod  with  what  it  wanted  (which  it  was 
obliged  otherwise  to  draw  from  the  earth  by  means  of 
the  pendulous  brass  ball  playing  between  the  two  bells), 
the  ringing  would  cease  till  the  bottie  was  discharged. 

In  this  manner  I  quite  discharged  into  the  rod  sev- 
eral phials,  that  were  charged  from  the  glass  globe,  the 
electric  fluid  streammg  from  the  wire  to  the  rod,  till  the 
wire  would  receiv^  no  spark  from  the  finger;  and, 
during  this  supply  to  the  rod  from  the  phial,  the  bells 
stopped  ringing';  but,  by  continuing  the  application  of 
the  phial  wire  to  the  rod,  I  exhausted  the  natural  quan- 
tity from  the  inside  surface  of  the  same  phials,  or,  as  I 
•  call  it,  charged  them  negatively. 

At  length,  while  I  was  chargmg  a  phial  by  my  glass 
globe,  to  repeat  this  experiment,  my  bells  of  themselves 
stopped  ringing,  and,  after  some  pause,  began  to  ring 
again.  But  now,  when  I  approached  the  wire  of  the 
charged  phial  to  the  rod,  instead  of  the  usual  stream, 
that  I  expected  from  the  wire  to  the  rod,  there  was  no 
spark ;  not  even  when  I  brought  the  wire  and  the  rod 
to  touch;  yet  the  bells  continued  ringing  vigorously, 
which  proved  to  me,  that  the  rod  was  then  positively 
electrified,  as  well  as  the  wire  of  the  phial,  and  equally 
so ;  and,  consequently,  that  .the  particular  cloud  then 
over  the  rod  was  m  the  same  positive  state.  This  was 
near  the  end  of  the  gust. 

But  this  was  a  single  experiment,  which,  however, 
destroys  my  first  too  general  conclusion,  and  reduces 
me  to  this ;  That  the  clouds  of  a  thunder-gust  are  most 
commonly  in  a  negative  state  of  electricity^  hut  some- 
times in  a  positive  stale. 

The  latter  I  believe  is  rare ;  for,  though  I,  soon  after 
the  last  experiment,  set  out  on  a  journey  to  Boston^ 
and  was  fix)m  home  most  part  of  the  summer,  which 
prevented  my  making  farther  trials  and  observations; 
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yet  Mr.  Kinnersley,  returning  from  the  Islands  just  as 
I  left  home,  pursued  the  experiments  during  my  ab- 
sence, and  informs  me,  that  h^  always  found  the  clouds 
in  the  negative  state. 

So  that,  for  the  most  part,  in  thunder-strokes,  it  is 
the  earth  that  strikes  into  the  claudSy  and  not  the  clouds 
that  strike  into  the  earth. 

Those  who  are  versed  in  electric  experiments,  will 
easily  conceive,  that  the  effects  and  appearances  must 
be  neariy  the  same  in  either  case ;  the  same  explosion, 
and  the  same  flash  between  one  cloud  and  another,  and 
between  the  clouds  and  mountains,  &c.,  the  same  rend- 
ing of  trees,  walls,  &c.,  which  the  electric  fluid  meets 
with  in  its  {^sss^e,  and  the  same  fatal  shock  to  animal 
bodies ;  and  that  pointed  rods  fixed  on  buildings,  or 
masts  of  ships,  and  communicating  with  the  earth  <»* 
sea,  must  be  of  the  same  service  m  restoring  the  equi- 
librium silently  between  the  earth  and  clouds,  or  in  con- 
ducting a  flash  or  stroke,  if  one  should  be,  so  as  to 
save  harmless  the  house  or  vessel;  for  points  have 
equal  power  to  throw  off,  as  to  draw  on,  the  electric 
fire,  and  rods  will  conduct  up  as  well  as  down. 

But,  though  the  light  gained  from  these  experiments 
makes  no  alteration  in  the  practice,  it  makes  a  consid- 
erable one  in  the  theory.  And  now  we  as  much  need 
an  hypothesis  to  explain  by  what  means  the  clouds 
become  negatively,  as  before  to  show  how  they  became 
positively,  electrified. 

I  cannot  forbear  venturing  some  few  conjectures  on 
this  occasion ;  they  are  what  occur  to  me  at  present^ 
and,  though  future  discoveries  should  prove  them  not 
wholly  right,  yet  they  may  in  the  mean  time  be  of  some 
use,  by  stirring  up  the  curious  to  make  more  experi- 
ments, and  occasion  more  exact  disquisitions. 

I  conceive,  then,  that  this  globe  of  earth  and  wat^, 
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with  its  plants,  animals,  and  buildings,  have  diffused 
throughout  their  substance,  a  quantity  of  the  electric 
fluid,  just  as  much  as  they  can  contain,  which  I  call 
the  natural  quantity. 

That  this  natural  quantity  is  not  the  same  in  all  kmds 
of  common  matter  under  die  same  dimensions,  nor  in 
the  same  kmd  of  common  matter  m  all  circumstances ; 
but  a  solid  foot,  for  mstance,  of  one  kind  of  conunon 
matter  may  contain  more  of  the  electric  fluid  than  a 
solid  foot  of  some  other  kmd  of  common  matter;  and 
a  pound  weight  of  the  same  kmd  of  common  matter 
may,  when  in  a  rarer  state,  contain  more  of  the  electric 
fluid  than  when  in  a  denser  state. 

For,  the  electric  fluid  being  attracted  by  any  portion 
of  common  matter,  the  parts  of  that  fluid  (which  have 
among  themselves  a  mutual  repulsion)  are  brought  so 
near  to  each  other,  by  the  attraction  of  the  common 
matter  that  absorbs  them,  as  that  their  repulsion  is  equal 
to  the  condensing  power  of  attraction  in  common  mat- 
ter ;  and  then  such  portion  of  common  matter  will  ab- 
sorb no  more. 

Bodies  of  different  kinds,  having  thus  attracted  and 
absorbed  what  I  call  their  natural  quantUyy  that  is,  just 
as  much  of  the  electric  fluid  as  is  suited  to  their  cir- 
cumstances of  density,  rarity,  and  power  of  attracting, 
do  not  then  show  any  signs  of  electricity  among  each 
other. 

And,  if  more  electric  fluid  be  added  to  one  of  these 
bodies,  it  does  not  enter,  but  spreads  on  the  suriace, 
formmg  an  atmosphere;  and  then  such  body  shows 
signs  of  electricity. 

I  have,  in  a  former  paper,  compared  common  matter 
to  a  sponge,  and  the  electric  fluid  to  water ;  I  beg  leave 
once  more  to  make  use  of  the  same  comparison,  to 
illustrate  farther  my  meaning  in  this  particular. 
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When  a  sponge  is  somewhat  condensed  by  being 
squeezed  between  the  fingers,  it  will  not  receive  and 
retain  so  much  water  as  when  in  its  more  loose  and 
open  state. 

If  mote  squeezed  and  condensed,  some  of  the  water 
will  come  out  of  its  inner  parts,  and  flow  on  the 
surface. 

If  the  pressure  of  the  fingers  be  entirely  removed, 
the  sponge  will  not  only  resume  what  was  lately  forced 
out,  but  attract  an  additional  quantity. 

As  the  sponge  in  its  rarer  state  will  nalwrally  attract 
and  absorb  more  water,  and  in  its  denser  state  will  natu- 
rally attract  and  abscu'b  less  water ;  we  may  call  the 
quantity  it  attracts  and  absorbs  in  either  state,  its  natu^ 
rcl  quantity^  the  state  being  considered. 

Now  what  the  sponge  is  to  water,  the  same  is  water 
to  the  electric  fluid. 

When  a  portion  of  water  is  in  its  common  dense 
state,  it  can  hold  no  more  electric  fluid  than  it  has ;  if 
any  be  added,  it  spreads  on  the  surface. 

When  the  same  portion  of  water  is  rarefied  into  va- 
por, and  forms  a  cloud,  it  is  then  capable  of  receiving 
and  absorbing  a  much  greater  quantity ;  there  is  room 
for  each  particle  to  have  an  electric  atmosphere. 

Thus  water,  in  its  rarefied  state,  or  in  the  form  of  a 
cloud,  will  be  in  a  negative  state  of  electricity ;  it  vrill 
have  less  than  its  natural  quantity  ;  that  is,  less  than  it 
is  naturally  capable  of  attractmg  and  absorbing  in  that 
state. 

Such  a  doud,  then,  coming  so  near  the  earth  as  to 
be  within  the  striking  distance,  will  receive  fi*om  the 
earth  a  flash  of  the  electric  fluid ;  which  flash,  to  sup- 
ply a  great  extent  of  cloud,  must  sometimes  contain  a 
very  great  quantity  of  that  fluid. 

Or  such  a  cloud,  passing  over  woods  of  tall  trees, 
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may,  from  tbe  points  and  sharp  edges  of  their  moist 
top  leares,  receive  silently  some  supply, 

A  cloud,  being  by  any  means  supplied  from  the 
earth,  may  strike  into  other  clouds  that  have  not  been 
supplied,  or  not  so  much  supplied ;  and  those  to  others, 
till  an  equilibrium  is  produced  among  aH  the  clouds  that 
are  within  striking  distance  of  each  other. 

The  cloud  thus  supplied,  having  parted  with  much 
of  what  it  first  received,  may  require  and  receive  a 
fresh  supply  from  the  earth,  or  from  some  other  cloud, 
which  by  the  wind  is  brought  mto  such  a  situation  as 
to  receive  it  more  readily  from  the  earth. 

Hence  repeated  and  continual  strokes  and  fladhes^  titt 
the  clouds  have  all  got  nearly  their  natural  quantity  as 
clouds,  or  till  they  have  descended  in  showers,  and  are 
united  again  with  this  terraqueous  globe,  their  original 

Thus,  thunder-clouds  are  generally  m  a  negative 
state  of  electricity  compared  with  the  earth,  agreeable 
to  most  of  our  experiments ;  yet,  as  by  one  experiment 
we  found  a  ctoud  electrized  positivdy,  I  conjecture, 
that,  in  that  case,  such  cloud,  after  having  received 
what  was,  in  its  rare  state,  only  its  fuxtural  quantity^ 
became  compressed  by  the  driving  wind%  or  some 
other  means,  so  that  part  of  what  it  had  absorbed  was 
forced  out,  and  formed  an  electric  atmosphere  aroimd 
it  in  its  denser  state.  Hence  it  was  capable  of  com- 
municating positive  electricity  to  my  rod. 

To  show  that  a  body  in  different  circumstances  of 
dilatation  and  contraction  is  capable  of  receiving  and 
retainmg  more  or  less  of  the  electric  fluid  on  its  surface, 
I  would  relate  the  following  experiment  I  placed  a 
clean  wine-glass  on  the  floor,  and  on  it  a  smaQ  s3ver 
can.  in  the  can  I  put  about  three  yards  of  brass  chain ; 
to  one  end  of  which  I  fastened  a  silk  thread,  whidi 
went  right  up  to  the  ceSing,  where  it  passed  over  a 
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pulley,  and  came  down  again  to  my  hand,  that  I  might 
at  pleasure  draw  the  chain  up  out  of  the  can,  extend- 
ing  it  till  within  a  foot  of  the  ceiling,  and  let  it  gradu- 
ally sink  into  the  can  agam.  From  the  ceiling,  by  an- 
other thread  of  fine  raw  silk,  I  suspended  a  small  light 
lock  of  cotton,  so  as  that  when  it  hung  perpendicularly, 
it  came  in  contact  with  the  side  of  the  can.  Then, 
approaching  the  wire  of  a  charged  phial  to  the  can,  I 
gave  it  a  spark,  which  flowed  round  in  an  electric  at- 
mosphere; and  the  lock  of  cotton  was  repelled  from 
the  side  of  the  can  to  the  distance  of  about  nine  or  ten 
inches.  The  can  would  not  then  receive  another  spark 
from  the  wire  of  the  phial ;  but,  as  I  gradually  drew 
up  the  chain,  the  atmosphere  of  the  can  diminished  by 
flowmg  over  the  rising  chain,  and  the  lock  of  cotton 
accordingly  drew  nearer  and  nearer  to  the  can;  and 
then,  if  I  again  brought  the  phial  wire  near  the  can,  it 
would  receive  another  spark,  and  the  cotton  fly  off 
again  to  its  first  distance ;  and  thus,  as  the  chain  was 
drawn  higher,  the  can  would  receive  more  sparks;  be- 
cause the  can  and  extended  cham  were  capable  of 
supporting  a  greater  atmosphere  than  the  can  with  the 
chain  gathered  up  into  its  belly.  And  that  the  atmo- 
sphere round  the  can  was  diminished  by  raising  the 
chain,  and  increased  again  by  lowering,  is  not  only 
agreeable  to  reason,  since  the  atmosphere  of  the  chain 
must  be  drawn  from  that  of  the  can,  when  it  rose,  and 
returned  to  it  agam  when  it  fell ;  but  was  also  evident 
to  the  eye,  the  lock  pf  cotton  always  approaching  the 
can  when  the  cham  was  drawn  up,  and  receding  when 
it  was  let  down  again. 

Thus  we  see,  that  mcrease  of  surface  makes  a  body 
capable  of  receiving  a  greater  electric  atmosphere ;  but 
this  experiment  does  not,  I  own,  fully  demonstrate  my 
new  hypothesis ;  for  the  brass  and  silver  still  continue 
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in  their  solid  state,  and  are  not  rarefied  into  vapor,  as 
the  water  is  in  clouds.  Perhaps  some  future  experi- 
ments on  vaporized  water  may  set  this  matter  in  a 
clearer  light 

One  seemingly  material  objection  arises  to  the  new 
hypothesis,  and  it  is  this ;  if  water,  m  its  rarefied  state, 
as  a  cloud,  requires  and  will  absorb  more  of  the  elec- 
tric fluid  than  when  in  its  dense  state  as  water,  why 
does  it  not  acquire  from  the  earth  all  its  wants  at  the 
mstant  of  its  leaving  the  surface,  while  it  is  yet  near, 
and  but  just  rising  in  vapor?  To  this  diflSculty  I  own 
I  cannot  at  present  give  a  solution  satisfactory  to  my- 
self. I  thought,  however,  that  I  ought  to  state  it  in 
its  full  force,  as  I  have  done,  and  submit  the  whole  to 
examination. 

And  I  would  beg  leave  to  recommend  it  to  the  cu- 
rious in  this  branch  of  natural  philosophy,  to  repeat  with 
care  and  accurate  observation  the  experiments  I  have 
reported  in  this  and  former  papers  relating  to  positioe 
and  negative  electricity,  with  such  other  relative  ones  as 
shall  occur  to  them,  that  it  may  be  certamly  known 
whether  the  electricity  communicated  by  a  glass  globe 
be  really  positive.  And  also  I  would  request  all,  who 
may  have  an  opportunity  of  observing  the  recent  ef- 
fects of  lightning  on  buildings,  trees,  &c.,  that  they 
would  consider  them  particularly  with  a  view  to  dis- 
cover the  direction.  But  in  these  examinations,  this 
one  thing  is  always  to  be  understood,  viz.,  that,  a  stream 
of  the  electric  fluid  passing  through  wood,  brick,  metal, 
&c.,  while  such  fluid  passes  in  smcdl  quantilyj  the 
mutually  repulsive  power  of  its  parts  is  confined  and 
overcome  by  the  cohesion  of  the  parts  of  the  body  it 
passes  through,  so  as  to  prevent  an  explosion;  but, 
when  the  fluid  comes  in  a  quantity  too  great  to  be  con- 
fined by  such  cohesion,  it  explodes,  and  rends  or  fuses 
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the  body  that  endeavoured  to  confine  it.  If  it  be  wood, 
brick,  stone,  or  the  like,  the  splinters  will  fly  off  on  that 
side  where  there  is  least  resistance.  And  thus,  when 
a  hole  is  struck  through  pasteboard  by  the  electrified 
jar,  if  the  surfaces  of  the  pasteboard  are  not  confined 
or  compressed,  there  will  be  a  bur  radsed  all  round  the 
hole  on  both  sides  the  pasteboard  ;  but  if  one  side  be 
confined,  so  that  the  bur  cannot  be  raised  on  that  side, 
it  will  be  all  raised  on  the  other,  which  way  soever  the 
fluid  was  directed.  For  the  bur  round  the  outside 
of  the  hole  is  the  effect  of  the  explosion  every  way 
from  the  centre  of  the  stream,  and  not  an  effect  of  the 
direction. 

In  every  stroke  of  lightning,  I  am  of  opinion  that 
the  stream  of  the  electric  fluid,  moving  to  restore  the 
equilibrium  between  the  cloud  and  the  earth,  does  al- 
ways previously  find  its  passage,  and  mark  out,  as  I 
may  say,  its  own  course,  takmg  in  its  way  all  the  con- 
ductors it  can  find,  such  as  metals,  damp  walls,  moist 
wood,  &c.,  and  will  go  considerably  out  of  a  direct 
course,  for  the  sake  of  the  assistance  of  good  conduc- 
tors; and  that,  in  this  course,  it  is  actually  moving, 
though  silently  and  imperceptibly,  before  the  explosion, 
in  and  among  the  conductors ;  which  explosion  hap- 
pens only  when  the  conductors  cannot  discharge  it  as 
fast  as  they  receive  it,  by  reason  of  their  being  incom- 
plete, disunited,  too  small,  or  not  of  the  best  materials 
for  conducting.  Metalline  rods,  therefore,  of  sufficient 
thickness,  and  extendmg  from  the  highest  part  of  an 
edifice  to  the  ground,  being  of  the  best  materials  and 
complete  conductors,  will,  I  think,  secure  the  building 
fi*om  damage,  either  by  restoring  the  equilibrium  so  fast 
as  to  prevent  a  stroke,  or  by  conducting  it  in  the  sub- 
stance of  the  rod  as  far  as  the  rod  goes,  so  that  there 
shall  be  no  explosion  but  what  is  above  its  point,  be« 
tween  that  and  the  clouds. 
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If  it  be  asked,  What  thickness  of  a  metalline  rod 
may  be  supposed  sufficient?  in  answer,  I  would  re- 
mark, that  five  large  glass  jars,  such  as  I  have  described 
in  my  former  papers,  dischai^e  a  very  great  quantity 
of  electricity,  which  nevertheless  will  be  all  conducted 
round  the  corner  of  a  book,  by  the  fine  filleting  of  gold 
on  the  cover,  it  following  the  gold  the  farthest  way 
about,  rather  than  take  the  shorter  course  through  the 
cover,  that  not  being  so  good  a  conductor.  Now,  in 
this  line  of  gold,  the  metal  is  so  extremely  thin  as  to 
be  little  more  than  the  color  of  gold,  and  on  an  octavo 
book  is  not  m  the  whole  an  inch  square,  and  there- 
fore not  the  thirty-sixth  part  of  a  gram,  according  to 
M.  Reaumur ;  yet  it  is  sufficient  to  conduct  the  charge 
of  >five  large  jars,  and  how  many  more  I  know  not 
Now,  I  suppose  a  wire  of  a  quarter  of  an  mch  diame- 
ter to  contain  about  five  thousand  times  as  much  metal 
as  there  is  in  that  gold  line ;  and,  if  so,  it  will  conduct 
the  charge  of  twenty-five  thousand  such  glass  jars, 
which  is  a  quantity,  I  imagine,  far  beyond  what  was 
ever  contained  in  any  one  stroke  of  natural  lightning. 
But  a  rod  of  half  an  inch  diameter  would  conduct  four 
times  as  much  as  one  of  a  quarter. 

And  with  regard  to  conductmg,  though  a  certain 
thickness  of  metal  be  required  to  conduct  a  great  quan- 
tity of  electricity,  and,  at  the  same  time,  keep  its  own 
substance  firm  and  unseparated;  and  a  less  quantity, 
as  a  very  small  wire,  for  instance,  will  be  destroyed  by 
the  explosion ;  yet  such  small  wire  will  have  answered 
the  end  of  conducting  that  stroke,  though  it  become 
incapable  of  conducting  another.  And,  considering  the 
extreme  rapidity  with  which  the  electric  fluid  moves 
without  exploding,  when  it  has  a  fi^ee  passage,  or  com- 
plete metal  communication,  I  should  think  a  vast  quan- 
tity would  be  conducted  in  a  short  time,  either  to  or 
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bom  a  cloud,  to  restore  its  equilibrium  with  the  earth, 
by  means  of  a  very  small  wire ;  and  therefore  thick 
rods  should  seem  not  so  necessary.  However,  as  the 
quantity  of  lightning  discharged  in  one  stroke  cannot 
well  be  measured,  and  m  different  strokes  is  certainly 
rery  various,  in  some  much  greater  than  in  others ;  and 
as  iron  (the  best  metal  for  the  purpose,  being  least  apt 
to  fuse)  is  cheap,  it  may  be  well  enough  to  provide  a 
larger  canal  to  guide  that  impetuous  blast  than  we 
imagine  necessary ;  for,  though  one  middling  wire  may 
be  sufficient,  two  or  three  can  do  no  harm.  And  time, 
with  careful  observations  weB  compared,  will  at  length 
point  out  the  proper  size  to  greater  certainty. 

Pointed  rods  erected  on  edifices  may  likewise  often 
prevent  a  stroke,  m  the  following  manna*.  An  eye  so 
situated  as  to  view  horizontally  the  under  side  of  a 
thunder-cloud,  will  see  it  very  ragged,  with  a  number 
of  separate  fragments,  or  petty  clouds,  one  under  an- 
other, the  lowest  sometimes  not  far  from  the  earth. 
These,  as  so  many  stepping-stones,  assist  in  conducting 
a  stroke  between  the  cloud  and  a  building.  To  repre- 
sent these  by  an  experiment,  take  two  or  three  locks 
of  fine,  loose  cotton ;  connect  one  of  them  with  the 
prime  conductor  by  a  fine  thread  of  two  inches  (which 
may  be  spun  out  of  the  same  lock  by  the  fingers), 
another  to  that,  and  the  tWrd  to  the  second,  by  like 
threads.  Turn  the  globe,  and  you  will  see  these  locks 
extend  themselves  towards  the  table  (as  the  lower 
small  clouds  do  towards  the  earth),  being  attracted  by 
it;  but,  on  presenting  a  sharp  point  erect  under  the 
lowest,  it  will  shrink  up  to  the  second,  the  second  to 
die  first,  and  all  together  to  the  prime  conductor,  where 
they  will  continue  as  long  as  the  point  contmues  under 
th»i.  May  not,  in  like  manner,  the  small  electrized 
clouds,  whose  equilibrium  with  the  earth  is  soon  restored 
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by  the  point,  rise  up  to  the  main  body,  and  by  that 
means  occasion  so  large  a  vacancy,  as  that  the  grand 
cloud  cannot  strike  in  that  place! 

These  thoughts,  my  dear  friend,  are  many  of  them 
crude  and  hasty;  and,  if  I  were  merely  ambitious  of 
acquiring  some  reputation  in  philosophy,  I  ought  to 
keep  them  by  me,  till  corrected  and  improved  by  time 
and  farther  experience.  But  since  even  short  hints  and 
imperfect  experiments  in  any  new  branch  of  science, 
being  communicated,  have  oftentimes  a  good  effect^  in 
exciting  the  attention  of  the  mgenious  to  the  subject^ 
and  so  become  the  occasion  of  more  exact  disquisition, 
and  more  complete  discoveries,  you  are  at  liberty  to 
communicate  this  paper  to  whom  you  please ;  it  bemg 
of  more  importance  that  knowledge  should  increase, 
than  that  your  friend  should  be  thought  an  accurate 
philosopher. 

B.  Franklin. 


TO   PETER  COLLINSON. 

Mtice  of  another  Packet  of  Letters. 

Philadelphia,  23  November,  1753. 

Dear  Friend, 
In  my  last,  vid  Virgmia,  I  promised  to  send  you  per 
next  ship,  a  small  philosophical  packet ;  but  now,  hav- 
ing got  the  materials  (old  letters  and  rough  drafts)  be- 
fore me,  I  fear  you  will  find  it  a  great  one.  Neverthe- 
less, as  I  am  like  to  have  a  few  days  leisure  before  this 
ship  sails,  which  I  may  not  have  agadn  in  a  long  time, 
I  shall  transcribe  the  whole,  and  send  it ;  for  you  wiD 
be  under  no  necessity  of  readmg  it  all  at  once,  but 
may  take  it  a  little  at  a  time,  now  and  then  of  a  winter 
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evening.  When  yoi  happen  to  have  nothing  else  to 
do  (if  that  ever  happens),  it  may  afford  you  some  amuse- 
ment.* 

B.  Franklin. 


Proposal  of  (m  Experiment  to  measure  the  Time  taken 
tq)  by  an  Electric  Spark  in  moving  through  any  given 
Space.    By  James  Alexander^  of  JSTeio  York.\ 

R£AD  AT  THE  ROTAL  SOCIETY,  DECEMBER  26tH,  1756. 

If  I  remember  right,  the  Royal  Society  made  one 
experiment  to  discover  the  velocity  of  the  electric  fire, 
by  a  wire  of  about  four  miles  in  length,  supported  by 
silk,  and  by  tummg  it  forwards  and  backwards  m  a 
field,  so  that  the  beginning  and  end  of  the  wire  were 
at  only  the  distance  of  two  people,  the  one  holding  the 
Leyden  botde  and  the  beginnmg  of  the  wire,  and  the 
other  holding  the  end  of  the  wire  and  touching  the 
ring  of  the  bottle ;   but  by  this  experiment  no  discov- 

*  These  letters  and  papers  are  a  philosophical  correspondence  between 
Mr.  Franklin  and  some  of  his  American  friends.  Mr.  Collinson  commu- 
nicated them  to  the  Royal  Society,  where  they  were  read  at  different 
meetings  during  the  year  1756.  But,  Mr.  Franklin  having  particularly 
requested  that  they  might  not  be  printed,  none  of  them  were  inserted  in 
the  Transactions.  Mr.  Franklin  had  at  that  time  an  intention  of  revising 
them,  and  pursuing  some  of  the  inquiries  farther ;  but,  finding  that  he 
is  not  like  to  have  sufficient  leisure,  he  has  at  length  been  induced,  im- 
perfect as  they  are,  to  permit  their  publication,  as  some  of  the  hints  they 
contain  may  possibly  be  useful  to  others  in  their  philosophical  researches. 
—  Abie  in  Mr,  CoUina<m^s  tdition. 

As  some  of  the  papers  transmitted  in  the  above  letter  to  Mr.  Collinson 
do  not  relate  to  electricity,  they  are  transferred  to  the  parts  of  the  work 
in  which  they  belong,  according  to  their  subjects.  They  are  all  inserted, 
as  far  as  it  can  be  ascertuned,  in  the  order  of  their  dates.  —  Editor. 

t  This  paper  and  the  following  one  were  among  those  communicated  to 
Mr.  Collinson,  November  23d,  1753.  Theur  dates  are  uncertain. — £ditob. 
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ery  was  made,  except  that  the  velocity  was  extremdy 
quick. 

As  water  is  a  conductor  as  well  as  metals,  it  is  to 
be  considered,  whether  the  velocity  of  the  electric  fire 
might  not  be  discovered  by  means  of  water ;  whether 
a  river,  or  lake,  or  sea,  may  not  be  made  part  of  the 
circuit  through  which  the  electric  fire  passes,  instead 
of  the  circuit  all  of  wire,  as  in  the  above  experiment 

Whether  in  a  river,  lake,  or  sea,  the  electric  fire  will 
not  dissipate,  and  not  return  to  the  bottle  ?  or,  will  it 
proceed  in  stnught  lines  through  the  water  the  shortest 
course  possible  back  to  the  bottle? 

If  the  last,  then  suppose  one  brook  that  falls  into 
Delaware  doth  head  very  near  to  a  brook  that  falls  into 
Schuylkill ;  and  let  a  wu'e  be  stretched  and  supported 
as  before,  from  the  head  of  one  brook  to  the  head  of 
the  other ;  and  let  the  one  end  communicate  with  the 
w^ater;  and  let  one  person  stand  in  the  other  brook, 
holding  the  Leyden  bottle ;  and  let  another  person  hold 
that  end  of  the  wire  not  in  the  water,  and  touch  the 
ring  of  the  bottle.  K  the  electric  fire  will  go  as  in  the 
last  question,  then  will  it  go  down  the  one  brook  to 
Delaware  or  Schuylkill,  and  down  one  of  them  to  their 
meeting,  and  up  the  other  and  the  other  brook;  the 
time  of  its  doing  this  may  possibly  be  observable,  and 
the  farther  upwards  the  brooks  are  chosen,  the  more 
observable  it  would  be. 

Should  this  be  not  observable,  then  suppose  the  two 
brooks  falling  mto  Susquehanna  and  Delaware,  and  pro- 
ceeding as  before,  the  electric  fire  may,  by  that  means, 
make  a  circuit  round  the  North  Cape  of  Virginia,  and 
go  many  hundreds  of  miles,  and  in  doing  that,  it  would 
seem,  it  must  take  some  observable  time. 

If  still  no  observable  time  is  found  in  that  experi- 
ment, then  suppose  the  brooks  falling  the  one  into  the 
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Ohio,  and  the  other  mto  Susquehanna  or  Potomac ;  m 
that  the  electric  fire  would  have  a  circuit  of  some 
tibousands  of  miles  to  go  down  Ohio  to  Mississippi,  to 
the  Bay  of  Mexico,  round  Florida,  and  round  the  South 
Cape  of  Virginia ;  which,  I  think,  would  give  some  ob- 
servable time,  and  discover  exactly  the  velocity. 

But,  if  the  electric  fire  dissipates  or  weakens  in  the 
water,  as  I  fear  it  does,  these  experiments  will  not 
answer. 


Answer  to  the  Foregoing. 

KEAD  AT  THX  ROTAL  80CIETT,  DECEMB&R  SGtH,  1756. 

Suppose  a  tube  of  any  length,  open  at  both  ends, 
and  containing  a  movable  wire  of  just  the  same  lengthy 
that  fills  its  bore.  If  I  attempt  to  introduce  the  end 
of  another  wire  into  the  same  tube,  it  must  be  done  by 
pushing  fc»*ward  the  wire  it  already  contams  ;  and  the 
instant  I  press  and  move  one  end  of  that  wire,  the 
other  end  is  also  moved ;  and,  in  introducing  one  inch 
of  the  same  wire,  I  extrude,  at  the  same  time,  an  inch 
of  the  first,  from  die  other  end  of  the  tube. 

If  the  tube  be  filled  with  water,  and  I  inject  an  ad- 
ditional mch  of  water  at  one  end,  I  force  out  an  equal 
quantity  at  the  other,  in  the  very  same  instant 

And  the  water  forced  out  at  one  end  of  the  tube  is 
not  the  very  same  water  that  was  forced  in  at  the  other 
end  at  the  same  time ;  it  was  only  in  motion  at  the 
same  time. 

The  long  wire,  made  use  of  in  the  experiment  to 
discover  the  velocity  of  the  electric  fluid,  is  itself  filled 
with  what  we  call  its  natural  quantity  of  that  fluid. 
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before  the  hook  of  the  Leyden  bottle  is  applied   to 
one  end  of  it. 

The  outside  of  the  botde  being,  at  the  time  of  such 
application,  in  contact  with  the  other  end  of  the  i^ire^ 
the  whole  quantity  of  electric  fluid  contained  in  the 
wire  is,  probably,  put  in  motion  at  once. 

For,  at  the  instant  the  hook  connected  with  the  in- 
side of  the  botde  gives  outj  the  coating,  or  outside  of 
the  bottle,  dratos  in,  a  portion  of  that  fluid. 

If  such  long  wire  contains  precisely  the  quantity  that 
the  outside  of  the  bottle  demands,  the  whole  will  move 
out  of  the  wire  to  the  outside  of  the  bottle,  and  the 
over  quantity  which  the  mside  of  the  bottie  contained, 
being  exactly  equal,  will  flow  into  the  wbe,  and  remain 
there,  in  the  place  of  the  quantity  the  wire  had  just 
parted  with  to  the  outside  of  the  botde. 

But,  if  the  wire  be  so  long  as  that  one  tenth  (sup- 
pose) of  its  natural  quantity  is  «afiicient  to  supply  what 
the  outside  of  the  botde  demands,  in  such  case  the  out- 
side will  only  receive  what  is  contained  in  one  tenth  of 
the  wire's  length,  from  the  end  next  to  it ;  though  the 
whole  will  move  so  as  to  make  room  at  the  other  end 
for  an  equal  quantity  issumg,  at  the  same  time,  from 
the  inside  of  the  bottle. 

So  that  this  experiment  only  shows  the  extreme 
facility  with  which  the  electric  fluid  moves  in  metal ; 
it  can  never  determine  the  velocity. 

And,  therefore,  the  proposed  experiment  (though 
well  imagined  and  very  ingenious)  of  sending  the  spark 
round  through  a  vast  length  of  space,  by  the  waters 
of  Susquehanna,  or  Potomac,  and  Ohio,  would  not  af- 
ford the  satisfaction  desired,  though  w*e  could  be  sure 
that  the  motion  of  the  electric  fluid  would  be  in  that 
tract,  and  not  under  ground  in  the  wet  earth  by  the 
shortest  way. 

B   Franklut. 


I 
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Remarks  on  the  Jlbbi  JfoUefs  Letters  to  Benjamin 
Franklin  on  Electricity.  By  Dadd  Colden^  of  JVew 
York.* 

Coldenham,  in  New  York,  4  December,  1753. 

Sir, 
In  considering  the  Abb6  Nollet's  letters  to  Mr.  Frank- 
lin, I  am  obliged  to  pass  by  all  the  experiments  which 
are  made  with,  or  in,  bottles  hermetically  sealed,  or  ex- 
hausted of  air ;  because,  not  bemg  able  to  repeat  the 
experiments,  I  could  not  second  any  thing  which  occurs 

*  The  AbM  Nollet  published  in  Paris  a  volume  entitled^  **  LtUrta  aur 
rEUctriciUf  dofu  lesqudUa  on  examine  Us  DieovnerUs  qid  ont  Hi  faiUs 
net  eetU  MatUre  depms  PAnnie  1752,  d  Us  ConUquenees  que  Von  en  peut 
Hrer.^  These  letters  were  directed  to  various  persons.  One  volume  only 
was  published  orig^ally,  but  the  work  was  afterwards  extended  to  three. 
In  the  first  volume  were  six  letters  directed  to  Franklin.  The  author, 
having  formed  a  theory  of  his  own  on  electricity,  attempted  to  confute 
the  doctrines  and  hypoUieses  of  the  American  philosopher.  The  foDow- 
ing  is  an  extract  from  the  pre&ce  to  the  edition  of  the  Abb6  Nollet's 
work  published  in  1764. 

^  Le  Livre  de  M.  Franklin  est  devenu  cdUbre  par  le  go^t  qu'on  a  piis 
aux  experiences  curieuses  qu*il  contient,  et  par  les  nouveUes  merveilles 
qu'il  nous  a  fait  d^couvrir ;  cet  ouvrage  est  entre  les  mains  de  tout  le 
monde,  et,  la  doctrine  qu'il  renferme  ^tant  par  bien  des  endroits  oppos^ 
4  celle  que  j'ai  enseign^e  jusqu'&  present  sur  les  m^mes  matidres,  si  je 
n'en  disois  rien,  mon  silence  pourroit  passer  pour  un  abandon  que  je  fe- 
1018  de  mes  opinions.  Ne  fikt-ce  qu'en  reconnoissance  de  llionneur  que 
I'Acad^mie  des  Sciences  m'a  fait  de  les  insurer  dans  ses  M^moires,  et  de 
Paccueil  favorable  que  le  public  a  bien  voulu  leur  faire,  je  me  suis  era 
oblige  de  les  examiner  de  nouveau,  et  d'en  prendre  la  defense,  quand  j'ai 
vu  que  je  le  pouvois  faire  par  de  bonnes  raisons  et  malgr^  les  pretentions 
de  I'Ecole  de  Philadelphie.  Voil^  encore  ce  qui  a  donn^  lieu  aux  Lettres 
que  je  publio  aujourd'hui ;  elles  doivent  moins  passer  pour  nne  critique 
de  la  doctrine  de  M.  Franklin,  que  pour  une  defense  de  la  mienne ;  cet 
aateur  n'a  commence  k  icrire  qu*aprte  moL 

**  Ce  n'est  pas  que  je  croie  que  M.  Franklin  ait  eu  dessein  de  me  cri* 
tiquer ;  il  ne  savoit  peut-^tre  pas  que  j'existois ;  mais,  quand  il  anroit 
comia  mes  ouvrages,  et  qu'il  les  auroit  eu  en  vue  en  terivant  le  contraiie 
de  ce  qu'ils  contiennent,  je  ne  lui  en  saurois  pas  plus  mauvais  gr6,  s^il  a 
crUf  comme  je  n'en  doute  pas,  oppoeer  des  v6rites  k  des  erreurs.  Au 
reste,  je  ne  me  suis  point  bom6  k  disputer  centre  ce  physicien;  j*ai 


320  FRANKLIN'S  WRITINGS. 

to  me  thereon,  by  experimental  proof.  Wherefore,  the 
first  point  wherem  I  can  dare  to  give  my  opinion,  is  in 
the  Abbe's  fourth  Letter,  (p.  66,)  where  he  und^lakes 
to  prove,  that  the  electric  matter  passes  from  one  surface 
to  another  through  the  entire  thickness  of  the  glass. 
He  takes  Mr.  Franklin's  experiment  of  the  magical  pic- 
ture, and  writes  thus  of  it.  "When  you  electaize  a 
pane  of  glass  coated  on  both  sides  with  metal,  it  is 

applaud!  trds-sinc^rcment  aux  ondroits  de  son  onvrage  qui  m'ont  pani 
BoUdement  ^tablis,  ou  ing^nicusement  pens^a,  et  c'est  ce  que  j*ai  ftit 
avec  le  plus  de  plaisir." 

Franklin  never  answered  the  Abba's  bo<^  ^ougii  fae  sajv,  in  a  letter 
to  Mr.  Bowdoin,  that  he  had  collected  and  methodiaod  ahort  hints  fiv  that 
purpose.  And  in  his  autobiography  he  thus  speaks  of  the  subject,  after 
alluding  to  the  publication  of  his  papers  on  electiicitj. 

**A  copy  of  them  happening  to  fall  into  the  hands  of  the  €V>i]nt  de 
Bufibn,  (a  philosopher  deservedly  of  great  repatataoa  in  Francei  and  in- 
deed all  over  Europe,)  fae  prevailed  with  Monneur  Dubonrg  to  translate 
them  into  French ;  and  they  were  printed  mt  Paris.  The  pubUcation 
offended  the  Abb6  Nollet,  preceptor  in  Natural  Philosophy  to  the  royal 
fiunily,  and  an  able  experimenter,  who  had  formed  and  published  a  theoiy 
of  electricity,  which  then  had  the  general  vogue.  He  could  not  at  first 
believe  that  such  a  work  came  from  America,  and  said  it  must  have  been 
fabricated  by  his  enemies  at  Paris  to  oppose  his  system.  Afterwardi^ 
having  been  assured  that  there  really  existed  such  a  person  as  FmnkliDi 
at  Philadelphia,  (which  he  had  doubted,)  he  wrote  and  published  a  vol- 
ume of  Letters  chiefly  addressed  to  me,  defending  his  theory,  and  deny* 
ing  the  verity  of  my  experiments,  and  of  the  positions  deduced  fron 
them.  I  once  purposed  answering  the  Abb^,  and  actually  began  the  ax^ 
Bwer ;  but,  on  consideration  that  my  writings  contained  a  description  of 
experiments,  which  any  one  might  repeat  and  verify ;  and,  if  not  to  be 
verified,  could  not  be  defended ;  or  of  observations  oflTered  aa  oot^dureB^ 
and  not  delivered  dogmatically,  therefore  not  laying  me  under  any  obliga^ 
tion  to  defend  them ;  and  reflecting,  that  a  dispute  between  two  peraons, 
written  in  different  languages,  might  be  lengthened  greatly  by  mistraoB* 
iations,  and  thence  misconceptions  of  one  another's  meaning,  (much  of 
one  of  the  Abba's  letters  being  founded  on  an  error  in  the  translation  ^ 
I  concluded  to  let  my  papers  shift  for  themselves;  believing  it  was  bet- 
ter to  spend  what  tune  I  could  spare  from  public  business  in  making  new 
experiments,  than  in  diluting  about  those  already  made.  I  ther^re 
never  answered  Monaieur  Nollet ;  and  the  event  gave  me  no  cause  to 
r^ent  my  silence  ;  for  my  friend,  Monsieur  Le  Roy,  of  the  RoyaJ  Acad- 
emy of  Sciences,  took  up  my  cause  and  refuted  him." 

David  Golden  was  a  son  of  Cadwallader  Golden,  and  devoted  to  the 
ftudy  of  electricity. — Ebitob. 
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evident,  that  whatever  is  placed  on  the  side  opposite  to 
that  vi^hich  receives  the  electricity  from  the  conductor, 
receives  also  an  evident  electrical  virtue/'  Which,  Mr. 
Franklin  says,  is  that  equal  quantity  of  electric  matter, 
driven  out  of  this  side,  by  what  is  received  from  the 
conductor  on  the  other  side ;  and  which  will  continue  to 
give  an  electrical  virtue  to  any  thing  in  contact  with  it,  till 
it  is  entirely  discharged  of  its  electrical  fire.  To  which 
the  Abbe  thus  objects ;  "  TeU  me,*'  says  he,  (p.  68,) 
"  I  pray  you,  how  much  time  is  necessary  for  this  pre- 
tended discharge  7  I  can  assure  you,  that,  after  having 
maintained  the  electrization  for  hours,  this  surface, 
which  ought,  as  it  seems  to  me,  to  be  entirely  dis- 
charged of  its  electrical  matter,  considering  either  the 
vast  number  of  sparks  that  were  drawn  from  it,  or  the 
tune  that  this  matter  had  been  exposed  to  the  action 
of  the  expulsive  cause;  this  surface,  I  say,  appeared 
rather  better  electrized  thereby,  and  more  proper  to 
produce  all  the  effects  of  an  actual  electric  body.*' 

The  Abb6  does  not  tell  us  what  those  effects  were ; 
all  the  effect  I  could  never  observe,  and  those  that  are 
to  be  observed  can  easily  be  accounted  for,  by  suppos- 
ing that  side  to  be  entirely  destitute  of  electric  matter. 
The  most  sensible  effect  of  a  body  chained  with  elec- 
tricity is,  that,  when  you  present  your  finger  to  it,  a 
spark  will  issue  from  it  to  your  finger ;  now,  when  a 
phial  prepared  for  the  Leyden  experiment  is  hung  to 
the  gun-barrel  or  prime  conductor,  and  you  ^m  the 
globe  in  order  to  charge  it,  as  soon  as  the  electric 
matter  is  excited,  you  can  observe  a  spark  to  issue  from 
the  external  surface  of  the  phial  to  your  finger,  which, 
Mr.  Franklm  says,  is  the  natural  electric  matter  of  the 
glass,  driven  out  by  that  received  by  the  inner  surface 
from  the  conductor.    If  it  be  only  drawn  out  by  sparics, 
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a  vast  number  of  them  may  be  drawn ;  but,  if  you  take 
hold  of  the  external  surface  with  your  hand,  die  phial 
will  soon  receive  all  the  electric  matter  it  is  capable  o( 
and  the  outside  will  then  be  entirely  destitute  of  its 
electric  matter,  and  no  spark  can  be  drawn  from  it  by 
the  finger ;  here,  then,  is  a  want  of  that  effect  which 
all  bodies  charged  with  the  electricity  have.  Some  of 
the  effects  of  an  electric  body,  which  I  suppose  the 
Abb6  has  observed  in  the  exterior  surface  of  a  charged 
phial  are,  that  all  light  bodies  are  attracted  by  it  This 
is  an  effect  which  I  have  constantly  observed,  but  do 
not  think  that  it  proceeds  from  an  attractive  quality  in 
the  exterior  surface  of  the  phial,  but  in  those  light 
bodies  themselves,  which  seem  to  be  attracted  by  the 
phiaL  It  is  a  constant  observation,  that,  when  one  body 
has  a  greater  charge  of  electric  matter  m  it  than  another 
(that  is,  in  proportion  to  the  quantity  they  will  hold), 
this  body  will  attract  that  which  has  less ;  now,  I  sup- 
pose, and  it  is  a  part  of  Mr.  Franklin's  system,  that  all 
those  light  bodies,  which  appear  to  be  attracted,  have 
more  electric  matter  in  them  than  the  external  surface 
of  the  phial  has ;  wherefore  they  endeavour  to  attract 
the  phial  to  them,  which  is  too  heavy  to  be  moved  by 
the  small  degree  of  force  they  exert,  and  yet,  being 
greater  than  their  own  weight,  moves  them  to  the  phiaL 
The  following  experiment  will  help  the  imagination  in 
conceivmg  this.  Suspend  a  cork  ball,  or  a  feather,  by 
a  silk  thread,  and  electrize  it ;  then  bring  this  ball  nigh  to 
any  fixed  body,  and  it  will  aj^ear  to  be  attracted  by  that 
body,  for  it  will  fly  to  it ;  now,  by  the  consent  of  elec- 
tricians, the  attractive  cause  is  in  the  ball  itself,  and  not 
in  the  fixed  body  to  which  it  flies;  this  is  a  similar 
case  with  the  apparent  attraction  of  fight  bodies,  to  the 
external  sur£a^ce  of  a  charged  phial. 
The  Abbe  says,  (p.  69,)  « that  he  can  electrize  a 
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hundred  men,  standing  on  wax,  if  they  hold  hands,  and 
if  one  of  them  touch  one  of  these  surfaces  (the  exte- 
rior) with  the  end  of  his  finger/'  This  I  know  he  can, 
while  the  phial  is  charging ;  but,  after  the  phial  is  charged, 
I  am  as  certain  he  cannot ;  that  is,  hang  a  phial,  prepared 
for  the  Leyden  experiment,  to  the  conductor,  and  let 
a  man,  standing  on  the  floor,  touch  the  coatmg  with  his 
finger,  while  the  globe  is  turned,  till  the  electric  matter 
spews  out  of  the  hook  of  the  phial,  or  some  part  of  the 
conductor,  which  I  take  to  be  the  certamest  sign  that 
the  phial  has  received  all  the  electric  matter  it  can ;  aftef 
this  appears,  let  the  man,  who  before  stood  on  the  floor, 
step  on  a  cake  of  wax,  where  he  may  stand  for  hours, 
and  the  globe  all  that  time  turned,  and  yet  have  no  ap- 
peal ince  of  being  electrized.  After  the  electric  matter 
was  spewed  out  as  above  Scorn  the  hook  of  the  phial 
prepared  for  the  Leyden  experiment,  I  hung  another 
phial,  in  like  manner  prepared,  to  a  hook  fixed  in  the 
coating  of  the  first,  and  held  this  other  phial  in  my 
hand ;  now,  if  there  was  any  electric  matter  transmitted 
through  the  glass  of  the  first  phial,  the  second  one 
would  certainly  receive  and  collect  it ;  but,  having  kept 
the  phials  in  this  situation  for  a  considerable  time,  dur- 
ing which  the  globe  was  continually  turned,  I  could  not 
perceive  that  the  second  phial  was  in  the  least  charged^ 
for,  when  I  touched  the  hook  with  my  finger,  as  in  the 
Leyden  experiment,  I  did  not  feel  the  least  commotion, 
nor  perceive  any  spark  to  issue  from  the  hook. 

I  likewise  made  the  following  experiment;  having 
chained  two  phials  (prepared  for  the  Leyden  experi- 
ment) through  their  hooks,  two  persons  took  each  one 
of  these  phials  in  their  hand ;  one  held  his  phial  by  the 
coating,  the  other  by  the  hook,  which  he  could  do  by 
removing  the  communication  from  the  bottom  before 
he  took  hold  of  the  hook.    These  persons  placed  them* 
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selves  one  on  each  side  of  me,  while  I  stood  on  a  cake 
of  wax,  and  took  hold  of  the  hook  of  that  phial  which 
was  held  by«  its  coating  (upon  which  a  spark  issued, 
but  the  phial  was  not  discharged,  as  I  stood  on  wax) ; 
keeping  hold  of  the  hook,  I  touched  the  coating  of  the 
phial  that  was  held  by  its  hook  with  my  other  hand, 
upon  which  there  was  a  large  spark  to  be  seen  between 
my  finger  and  the  coating,  and  both  phials  were  in- 
stantly discharged.  If  the  Abb6's  opinion  be  right,  that 
the  exterior  surface,  communicating  with  the  coating,  is 
charged,  as  well  as  the  interior,  communicating  with  the 
hook ;  how  can  I,  who  stand  on  wax,  discharge  both 
these  phials,  when  it  is  well  known  I  could  not  dis- 
charge one  of  them  singly?  Nay,  suppose  I  have 
drawn  the  electric  matter  from  both  of  them,  what  be- 
comes of  it  1  For  I  appear  to  have  no  additional  quan- 
tity in  me  when  the  experiment  is  over,  and  I  have  not 
stirred  off  the  wax;  wherefore  this  experiment  fully 
convinces  me,  that  the  exterior  surface  is  not  charged ; 
and  not  only  so,  but  that  it  wants  as  much  electric 
matter  as  the  inner  has  of  excess ;  for  by  this  suppo- 
sition, which  is  a  part  of  Mr.  Franklin's  system,  the 
above  experiment  is  easily  accounted  for,  as  follows. 

When  I  stand  on  wax,  my  body  is  not  capable  of 
receiving  all  the  electric  matter  from  the  hook  of  one 
phial,  which  it  is  ready  to  give ;  neither  can  it  give  as 
much  to  the  coating  of  the  other  phial  as  it  is  ready  to 
take,  when  one  is  only  applied  to  me ;  but,  when  both 
are  applied,  the  coating  takes  from  me  what  the  hook 
gives ;  thus  I  receive  the  fire  from  the  first  phial  at  jB, 
the  exterior  surface  of  which  is  supplied  from  the  hand 
at  ^;  I  give  the  fire  to  the  second  phial  at  0,  whose 
mterior  surface  is  discharged  by  the  hand  at  Z?.  This 
discharge  at  D  may  be  made  evident  by  receiving  that 
fire  mto  the  hook  of  a  third  phial,  which  is  done  thus. 
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In  place  of  taking  the  hook  of  the  second  phial  in  your 
hand,  run  the  wire  of  a  third  phial,  prepared  as  for  the 
Leyden  experiment,  through  it,  and  hold  this  third  phial 
in  your  hand,  the  second  one  hanging  to  it,  by  the 
ends  of  the  hooks  run  through  each  other ;  when  the 
experiment  is  performed,  this  third  phial  receives  the 
fire  at  Z>,  and  will  be  charged. 

D 


A. 


When  this  experiment  is  considered,  I  think,  it  must 
fully  prove,  that  the  exterior  surface  of  a  charged  phial 
wants  electric  matter,  while  the  mner  surface  has  an 
excess  of  it.  One  thing  more  worthy  of  notice  in  this 
experiment  is,  that  I  feel  no  commotion  or  shock  in  my 
arms,  though  so  great  a  quantity  of  electric  matter 
passes  them  instantaneously ;  I  only  feel  a  pricking  in 
the  ends  of  my  fingers.  This  makes  me  think  the 
Abb6  has  mistook,  when  he  says,  that  there  is  no  dif- 
ference between  the  shock  felt  in  performing  the  Ley- 
den experiment,  and  the  pricking  felt  on  drawing  simple 
sparks,  except  that  of  greater  to  less.  In  the  last  ex- 
periment, as  much  electric  matter  went  through  my 
arms,  as  would  have  given  me  a  very  sensible  shock, 
had  there  been  an  immediate  communication,  by  my 
arms,  from  the  hook  to  the  coating  of  the  same  phial ; 
because,  when  it  was  taken  into  a  third  phial,  and  that 
phial  discharged  singly  through  my  arms,  it  gave  me 
a  sensible  shock.    If  these  experiments  prove,  that  the 
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electric  matter  does  not  pass  through  the  entire  thick* 
ness  of  the  glass,  it  is  a  necessary  consequence  that  it 
must  always  come  out  wh^e  it  entered 

The  next  thing  I  meet  with  is  m  the  Abbe's  fifth 
letter,  (p.  88,)  where  he  diflFers  from  Mn  FrankBn,  who 
thinks  that  the  whole  power  of  giving  a  shock  is  in  the 
glass  itself,  and  not  in  the  non-electrics  in  contact  with 
it.  The  experiments  which  Mn  Franklin  gave  to  prove 
this  opinion,  in  his  Observations  on  the  Leyden  Bottk^ 
(p.  189,)  convmced  me  that  he  was  in  the  right ;  and 
what  the  Abb^  has  asserted,  in  contradiction  thereto, 
has  not  made  me  think  otherwise.  The  Abbe,  per- 
ceiving, as  I  suppose,  that  the  experiments,  as  Mn 
Franklin  had  performed  them,  must  prove  his  assertion, 
alters  them  without  givmg  any  reason  for  it,  and  makes 
them  in  a  manner  that  proves  nothing.  Why  will  he 
have  the  phial,  into  which  the  water  is  to  be  decanted 
fiom  a  charged  phial,  held  in  a  man's  hand  ?  If  the 
power  of  giving  a  shock  is  in  the  water  contained  in 
the  phial,  it  should  remain  there,  though  decanted  into 
another  phial,  since  no  non-electric  body  touched  it  to 
take  that  power  off.  The  phial  being  placed  on  wax  is 
no  objection,  for  it  cannot  take  the  power  fiom  the 
water,  if  it  had  any,  but  it  is  a  necessary  means  to  try 
the  fact;  whereas,  that  phial's  being  charged  when 
held  in  a  man's  hand,  only  proves,  that  water  will  con- 
duct the  electric  matter.  The  Abb6  owns,  (p.  94,)  that 
he  had  heard  this  remarked,  but  says.  Why  is  not  a 
conductor  of  electricity  an  electric  subject?  This  is 
not  the  question ;  Mn  Franklin  never  said,  that  water 
was  not  an  electric  subject;  he  said,  that  the  power 
of  giving  a  shock  was  in  the  glass,  and  not  in  the 
water ;  and  this  his  experiments  fully  prove ;  so  fully, 
that  it  may  appear  impertinent  to  offer  any  more ;  yet, 
as  I  do  not  know  that  the  following  has  been  taken 
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notice  of  by  anybody  before,  my  inserting  of  it  in  tfasi 
place  may  be  excused.  It  is  this ;  hang  a  phial,  pre- 
pared for  the  Leyden  experiment,  to  the  conductor,  by 
its  hook,  and  charge  it;  which  done,  remore  the  com-^ 
munication  from  the  bottom  of  the  phial  Now  the 
conductor  shows  evident  signs  of  bemg  electrized ;  for 
if  a  thread  be  tied  round  it,  and  its  ends  left  about  two 
inches  long,  they  wiQ  extend  themselves  out  like  a  pair 
of  horns ;  but,  if  you  touch  the  conductor,  a  spark  will 
issue  from  it,  and  the  threads  will  fall,  nor  does  the 
conductcH*  show  the  least  sign  of  being  electrized  after 
this  is  done.  I  think,  that,  by  this  touch,  I  have  taken 
out  all  the  charge  of  electric  matter  that  was  in  the 
conductor,  the  hook  of  the  phial,  and  water  or  filings 
of  iron  contained  in  it ;  which  is  no  more  than  we  see 
all  non-electric  bodies  wiH  receive;  yet  the  glass  of 
the  phial  retains  its  power  of  giving  a  shock,  as  any 
one  will  find  that  pleases  to  try.  This  experiment  fully 
evidences,  that  the  water  in  the  phial  contains  no  more 
electric  matter  than  it  would  do  in  an  open  basin,  and 
has  not  any  of  that  great  quantity  which  produces  the 
shock,  and  is  only  retained  by  the  glass.  If,  after  the 
spark  is  drawn  fitxn  the  conductor,  you  touch  the  coat- 
ing of  the  phial  (which  all  this  while  is  supposed  to 
hang  m  the  air,  free  6rom  any  non-electric  body),  the 
threads  on  the  conductcH*  will  instandy  start  up,  and 
show  that  the  conductor  is  electrized.  It  receives  this 
electrization  fi^m  the  inner  surface  of  the  phial,  which, 
when  the  outer  surface  can  receive  what  it  wants  from 
the  hand  applied  to  it,  will  give  as  much  as  the  bodies 
in  contact  with  it  can  receive,  or,  if  they  be  large 
enough,  all  that  it  has  of  excess.  It  is  diverting  to  see 
how  the  threads  will  rise  and  fall  by  touching  the  coat- 
ing and  conducted*  of  the  phial  alternately.  May  it  not 
be,  that,  the  difference  between  the  charged  side  of  the 
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glass,  and  the  outer  or  emptied  side,  being  lessened  by 
touching  the  hook  or  the  conductor,  the  outer  side  can 
receive  from  the  hand  which  touched  it,  and,  by  its  re- 
^ceiving,  the  mner  side  cannot  retain  so  much ;  and,  for 
that  reason,  so  much  as  it  cannot  contain  electrizes  the 
water,  or  filings,  and  conductor.  For  it  seems  to  be  a 
rule,  that  the  one  side  must  be  emptied  in  the  same 
proportion  that  the  other  is  filled ;  though  this  fix)m  ex- 
periment appears  evident,  yet  it  is  still  a  mystery  not 
to  be  accounted  for. 

I  am,  in  many  places  of  the  Abba's  book,  surprised 
to  find,  that  experiments  have  succeeded  so  differently 
at  Paris,  from  what  they  did  with  Mr.  Franklin,  and  as 
I  have  always  observed  them  to  do.  The  Abbe,  in 
making  experiments  to  find  the  difference  between  the 
two  surfaces  of  a  charged  glass,  will  not  have  the  phial 
placed  on  wax;  "for,"  says  he,  "don't  you  know,  that, 
being  placed  on  a  body  originally  electric,  it  quickly 
loses  its  virtue  ?  "  I  cannot  imagine  what  should  have 
made  the  Abbe  think  so ;  it  certainly  is  contradictory 
to  the  notions  commonly  received  of  electrics  per  se ; 
and  by  experiment  I  find  it  entirely  otherwise;  for, 
having  several  times  left  a  charged  phial,  for  that  pur- 
pose, standing  on  wax  for  hours,  I  found  it  to  retain 
as  much  of  its  charge  as  another  that  stood  at  the  same 
time  on  a  table.  I  left  one  standing  on  wax  from  ten 
o'clock  at  night  till  eight -^  the  next  morning,  when  I 
found  it  to  retain  a  sufficiertt  quantity  of  its  charge  to 
give  me  a  sensible  commotion  in  my  arms,  though  the 
room  in  which  the  phial  sifood  had  been  swept  in  that 
time,  which  must  have  foised  much  dust  to  facilitate 
the  discharge  of  the  phjal. 

I  find  that  a  cork  ball, '  suspended  between  two  bot- 
tles, the  one  fully  and  the  other  but  little  charged,  will 
not  play  between  them,  but  is  driven  into  a  situation 
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that  makes  a  triangle  with  the  hooks  of  the  phials ; 
though  the  Abbe  has  asserted  the  contrary  of  this, 
(p.  101,)  m  order  to  account  for  the  playing  of  a  cork 
ball  between  the  wire  thrust  into  the  phial,  and  one 
that  rises  up  from  its  coatmg.  The  phial  which  is 
least  charged  must  have  more  electric  matter  given  to 
it,  in  proportion  to  its  bulk,  than  the  cork  ball  receives 
from  the  hook  of  the  full  phial. 

The  Abb6  says,  (p.  103,)  «  That  a  piece  of  metal  leaf, 
hung  to  a  s^  thread  and  electrized,  will  be  repelled  by 
the  bottom  of  a  charged  phial  held  by  its  hook  in  the 
air ; "  this  I  find  constandy  otherwise ;  it  is  with  me  al- 
ways first  attracted  and  then  repelled.  It  is  necessary, 
in  charging  the  leaf,  to  be  careful  that  it  does  not  fly  off 
to  some  non-electric  body,  and  so  discharge  itself,  when 
you  think  it  is  charged ;  it  is  difficult  to  keep  it  from 
flying  to  your  own  wrist,  or  to  some  part  of  your  body. 

The  Abbe  (p.  108)  says,  "that  it  is  not  impossible^ 
as  Mr.  Franklin  says  it  is,  to  charge  a  phial  while  there 
is  a  communication  formed  between  its  coating  and  its 
hook.'*  I  have  always  found  it  impossible  to  charge 
such  a  phial  so  as  to  give  a  shock ;  indeed,  if  it  hang 
on  the  conductor  without  a  communication  from  it,  you 
may  draw  a  spark  from  it,  as  you  may  from  any  body 
that  hangs  there ;  but  this  is  very  different  from  being 
charged  in  such  a  manner  as  to  give  a  shock.  The 
Abb6,  in  order  to  account  for  the  little  quantity  of  elec- 
tric matter  that  is  to  be  found  in  the  phial,  says,  "  that 
it  rather  follows  the  metal  than  the  glass,  and  that  it 
spewed  out  mto  the  air  from  the  coating  of  the  phiaL*' 
I  wonder  how  it  comes  not  to  do  so  too,  when  it  sifts 
through  the  glass,  and  charges  the  exterior  surface, 
according  to  the  Abba's  system  I 

The  Abbe's  objections  against  Mr.  Franklin's  two 
last  experiments,  I  think,  have  little  weight  in  them ;  he 
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seems,  indeed,  much  at  a  loss  what  to  say,  wherefore 
he  taxes  Mr.  Franklin  with  having  concealed  a  material 
part  of  the  experiment ;  a  thing  too  mean  for  any  gen- 
tleman to  be  charged  with,  who  has  not  shown  as  great 
a  partiality  in  relatbg  experiments,  as  the  Abb^  has 
done. 


ELECTRICAL   EXPERIMENTS, 

TVith  an  Attempt  to  account  for  their  several  Phenome- 
na, Together  with  some  Observations  on  Thunder- 
clouds,  in  further  Confirmation  of  Mr,  JFYanklin^s 
Observations  on  the  Positive  and  Jfegaiioe  Electri- 
cal State  of  the  Clouds.  By  John  Canton^  M.  A,^ 
F.  R.  S. 

6  December,  1753. 

EXPERIMENT   I. 

From  the  ceilmg,  or  any  convenient  part  of  a  roonit 
let  two  cork  baDs,  each  about  the  bigness  of  a  small 
pea,  be  suspended  by  linen  threads  of  eight  or  nine 
mches  in  length,  so  as  to  be  in  contact  with  each  other. 
Bring  the  excited  glass  tube  under  the  balls,  and  they 
will  be  separated  by  it,  when  held  at  the  distance  d 
three  or  four  feet ;  let  it  be  brought  nearer,  and  they 
will  stand  farther  apart ;  entirely  withdraw  it,  and  they 
will  immediately  come  together.  This  experiment  may 
be  made  with  very  small  brass  balls  hung  by  silver 
wire ;  and  will  succeed  as  well  with  sealing-wax  made 
electrical,  as  with  glass. 

EXPERIMENT   II. 

If  two  cork  balls  be  suspended  by  dry  silk  threads, 
the  excited  tube  must  be  brought  within  eighteen  inches 
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before  they  wiU  repel  each  other;  which  they  will 
continue  to  do,  for  some  time,  after  the  tube  is  taken 
away. 

As  the  balls  in  the  first  experiment  are  not  insulated, 
they  cannot  properly  be  said  to  be  electrified;  but 
when  they  hang  within  the  atmosphere  of  the  excited 
tube,  they  may  attract  and  condense  the  electrical  fluid 
round  about  them,  and  be  separated  by  the  repulsion 
of  its  particles.  It  is  conjectured  also,  that  the  balls  at 
this  time  contain  less  than  their  common  share  of  the 
electrical  fluid,  on  account  of  the  repelling  power  of 
that  which  surrounds  them ;  though  some,  perhaps,  is 
continually  entering  and  passmg  through  the  threads. 
And,  if  that  be  the  case,  the  reason  is  plain  why  the 
balls  hung  by  silk,  in  the  second  experiment,  must  be 
in  a  much  more  dense  part  of  the  atmosphere  of  the 
tube,  before  they  will  repel  each  other.  At  the  ap* 
preach  of  an  excited  stick  of  wax  to  the  balls,  in  the 
first  experiment,  the  electrical  fire  is  supposed  to  come 
through  the  threads  mto  the  balls,  and  be  condensed 
there,  in  its  passage  towards  the  wax ;  for,  according  to 
Mr.  Franklin,  excited  glass  emits  the  electrical  fluid,  but 
excited  wax  receives  it 

EXPERIMENT    III. 

Let  a  tin  tube,  of  four  or  five  feet  in  length,  and 
about  two  inches  in  diameter,  be  insulated  by  silk ;  and 
from  one  end  of  it  let  the  cork  balls  be  suspended  by 
Imen  threads.  Electrify  it,  by  bringmg  the  excited 
glass  tube  near  the  other  end,  so  as  that  the  balls  may 
stand  an  inch  and  a  half,  or  two  inches,  apart ;  then^ 
at  the  approach  of  the  excited  tube,  they  will,  by  de- 
grees, lose  their  repelling  power,  and  come  into  con- 
tact ;  and,  as  the  tube  is  brought  still  nearer,  they  wffl 
separate  again  to  as  great  a  distance  as  before ;  in  the 
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return  of  the  tube,  they  will  approach  each  other  till 
they  touch,  and  then  repel  as  at  first  If  the  tin  tube 
be  electrified  by  wax,  or  the  wire  of  a  chained  phial, 
the  balls  will  be  affected  m  the  same  manner  at  the 
approach  of  excited  wax,  or  the  wire  of  the  phiaL 

EXPERIMENT    IT. 

Electrify  the  cork  balls,  as  in  the  last  experiment,  by 
glass,  and  at  the  approach  of  an  excited  stick  of  wax 
their  repulsion  will  be  mcreased*  The  efiiect  v/^  be  the 
same,  if  the  excited  glass  be  brought  towards  them, 
when  they  have  been  electrified  by  wax. 

The  bringing  the  excited  glass  to  the  end  or  edge 
of  the  tm  tube,  in  the  third  experiment,  is  supposed  to 
electrify  it  positively,  or  to  add  to  the  electrical  fire  it 
before  contained ;  and  therefore  some  will  be  running 
off  through  the  balls,  and  they  will  repel  each  other. 
But,  at  the  approach  of  excited  glass,  vi^hich  likewise 
errUts  the  electrical  fluid,  the  discharge  of  it  fi*om  the 
balls  will  be  diminished ;  or  part  will  be  driven  back, 
by  a  force  acting  m  a  contrary  direction ;  and  they  will 
come  nearer  together.  If  the  tube  be  held  at  such  a 
distance  from  the  balls,  that  the  excess  of  the  density 
of  the  fluid  round  about  them,  above  the  common 
quantity  in  air,  be  equal  to  the  excess  of  the  density 
of  that  within  them,  above  the  common  quantity  con- 
tained in  cork,  their  repulsion  will  be  quite  destroyed. 
But,  if  the  tube  be  brought  nearer,  the  fluid  without 
being  more  dense  than  that  within  the  balls,  it  will  be 
attracted  by  them,  and  they  will  recede  from  each  other 
again. 

When  the  apparatus  has  lost  part  of  its  natural  share 
of  this  fluid,  by  the  approach  of  excited  wax  to  one 
end  of  it,  or  is  electrified  negatively,  the  electrical  fire 
is  attracted  and  imbibed  by  the  balls  to  supply  the 
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deficiency ;  and  that  more  plentifully  at  the  approach 
of  excited  glass,  or  a  body  positively  electrified,  than 
before ;  whence  the  distance  between  the  balls  will  be 
increased,  as  the  fluid  surrounding  them  is  augmented. 
And,  in  general,  whether  by  the  approach  or  recess  of 
any  body,  if  the  difference  between  the  density  of  the 
internal  and  external  fluid  be  increased,  or  diminished, 
the  repulsion  of  the  balls  will  be  mcreased,  or  dimin- 
ished, accordingly. 

EXPERIMENT   T. 

When  the  insulated  tin  tube  is  not  electrified,  bring 
the  excited  glass  tube  towards  the  middle  of  it,  so  as 
to  be  nearly  at  right  angles  with  it,  and  the  balls  at  the 
end  will  repel  each  other ;  and  the  more  so,  as  the  ex- 
cited tube  is  brought  nearer.  When  it  has  been  held  a 
few  seconds,  at  the  distance  of  about  six  mches,  with- 
draw it,  and  the  balls  will  approach  each  other  till  they 
touch ;  and  then,  separating  agam,  as  the  tube  is  moved 
farther  ofi^  will  continue  to  repel  when  it  is  taken  quite 
away.  And  this  repulsion  between  the  balls  will  be 
increased  by  the  approach  of  excited  glass,  but  dimm- 
ished  by  excited  wax ;  just  as  if  the  apparatus  had 
been  electrified  by  wax,  after  the  manner  described  in 
the  third  experiment 

EXPERIMENT   VI. 

Insulate  two  tin  tubes,  distinguished  by  A  and  J9,  so 
as  to  be  in  a  line  with  each  other,  and  about  half  an 
mch  apart ;  and,  at  the  remote  end  of  each,  let  a  pair  of 
cork  balls  be  suspended.  Towards  the  middle  of  A^ 
bring  the  excited  glass  tube,  and  holding  it  a  short  time, 
at  the  distance  of  a  few  inches,  each  pair  of  balls  will 
be  observed  to  separate ;  withdraw  the  tube,  and  the 
baUs  of  A  will  come  together,  and  then  repel  each  other 
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again ;  but  those  of  B  will  hardly  be  affected.  By  the 
approach  of  the  excited  glass  tube,  held  under  the  balls 
of  ^,  their  repulsion  will  be  mcreased ;  but  if  the  tube 
be  brought,  in  the  same  manner,  towards  the  balls  of 
Bj  their  repulsion  will  be  diminished. 

In  the  fifth  experiment,  the  common  stock  of  electri- 
cal matter  in  the  tm  tube  is  supposed  to  be  attenuated 
about  the  middle,  and  to  be  condensed  at  the  ends,  by 
the  repelling  power  of  the  atmosphere  of  the  excited 
glass  tube,  when  held  near  it  And  perhaps  the  tin 
tube  may  lose  some  of  its  natural  quantity  of  the  elec- 
trical fluid,  before  it  receives  any  firom  the  glass;  as 
that  fluid  will  more  readily  run  off  torn  the  ends  and 
edges  of  it,  than  enter  at  the  middle ;  and  accordingly, 
when  the  glass  tube  is  withdrawn,  and  the  fluid  is  again 
equally  diffused  through  the  apparatus,  it  is  found  to 
be  electrified  negatively ;  {or  excited  glass  brought  un- 
der the  balls  will  mcrease  their  repulsion. 

In  the  sixth  experiment,  part  of  the  fluid  driven  out 
of  one  tin  tube  enters  the  other ;  which  is  found  to  be 
electrified  positively,  by  the  decreasmg  of  the  repulsion 
of  its  balls  at  the  approach  of  excited  glass. 

EXPERIMENT   VII. 

Let  the  tin  tube,  with  a  pair  of  baDs  at  one  end^ 
be  placed  three  feet  at  least  from  any  part  of  the  room, 
and  the  air  rendered  very  dry  by  means  of  a  fire ;  elec- 
trify the  apparatus  to  a  considerable  degree ;  then  touch 
the  tm  tube  with  a  finger,  or  any  other  conductor,  and 
the  balls  will,  notwithstanding,  continue  to  repel  each 
other,  though  not  at  so  great  a  distance  as  before. 

The  air  surrounding  the  apparatus,  to  the  distance  of 
two  or  three  feet,  is  supposed  to  contain  more  or  less 
of  the  electrical  fire,  than  its  common  share,  as  the  tm 
tube  is  electrified  positively  or  negatively ;  and,  when 
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▼®ry  dry,  may  not  part  with  its  overplus,  or  have  its 
deficiency  supplied  so  suddenly,  as  the  tin ;  but  may 
continue  to  be  electrified,  after  that  has  been  touched 
for  a  considerable  time* 

EXPERIMENT   VIII. 

Having  made  the  Torricellian  vacuum  about  five  feet 
long,  after  the  manner  described  in  the  PkUosophical 
TYansactions,  VoL  XL VII.  p.  370,  if  the  excited  tube 
be  brought  within  a  small  distance  of  it,  a  light  will 
be  seen  through  more  than  half  its  length;  which 
soon  vanishes,  if  the  tube  be  not  brought  nearer ;  but 
will  appear  again,  as  that  is  moved  farther  ofi.  This 
may  be  repeated  several  tunes,  without  exciting  the 
tube  afresh* 

This  experiment  may  be  considered  as  a  kind  of  ocu- 
lar demonstration  of  the  truth  of  Mr.  Franklm's  hypoth* 
esis ;  that,  when  the  electrical  fluid  is  condensed  on  one 
side  of  thin  glass,  it  will  be  repelled  from  the  other,  if 
it  meets  with  no  resistance.  According  to  which,  at 
the  approach  of  the  excited  tube,  the  fire  is  supposed 
to  be  repelled  fit>m  the  inside  of  the  glass  surrounding 
the  vacuum,  and  to  be  carried  off  through  the  columns 
of  mercury ;  but,  as  the  tube  is  withdrawn,  the  fire  is 
supposed  to  return. 

EXPERIMENT   IX. 

Let  an  excited  stick  of  wax,  of  two  feet  and  a  half 
in  length,  and  about  an  mch  in  diameter,  be  held  near 
its  middle.  Excite  the  glass  tube,  and  draw  it  over 
one  half  of  it ;  then,  turning  it  a  litde  about  its  axis,  let 
&e  tube  be  excited  again,  and  drawn  over  the  same 
half;  and  let  this  operation  be  repeated  several  times; 
then  will  that  half  destroy  the  repelling  power  of  balls 
electrified  by  glass,  and  the  other  half  will  increase  it 
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By  this  experiment  it  appears,  that  wax  also  may  be 
electrified  positively  and  negatively.  And  it  is  proba- 
ble, that  all  bodies  whatsoever  may  have  the  quanti^ 
they  contain  of  the  electrical  fluid  increased  or  dimin- 
ished. The  clouds,  I  have  observed,  by  a  great  num- 
ber of  experiments,  to  be  some  in  a  positive,  and  others 
in  a  negative,  state  of  electricity.  For  the  cork  balls, 
electrified  by  them,  will  sometimes  close  at  the  ap- 
proach of  excited  glass ;  and  at  other  times  be  sepa- 
rated to  a  greater  distance.  And  this  change  I  have 
known  to  happen  five  or  six  times  in  less  than  half  an 
hour ;  the  balls  coming  together  each  time  and  remain- 
ing in  contact  a  few.  seconds,  before  they  repel  each 
other  agsun.  It  may  likewise  easily  be  discovered,  by 
a  charged  phial,  whether  the  electrical  fire  be  drawn 
out  of  the  apparatus  by  a  negative  cloud,  or  forced  mto 
it  by  a  positive  one  ;  and  by  whichsoever  it  be  electri- 
fied, should  that  cloud  either  part  with  its  overplus,  or 
have  its  deficiency  supplied  suddenly,  the  apparatus 
will  lose  its  electricity ;  which  is  frequently  observed 
to  be  the  case,  immediately  after  a  flash  of  lightning. 
Yetj  when  the  air  is  very  dry,  the  apparatus  will  con- 
tinue to  be  electrized  for  ten  minutes,  or  a  quarter  of 
an  hour,  after  the  clouds  have  passed  the  zenith ;  and 
sometimes  till  they  appear  more  than  half-way  towards 
the  horizon.  Rain,  especially  when  the  drops  are  large, 
generally  brings  down  the  electrical  fire;  and  hail,  in 
summer,  I  believe  never  fails.  When  the  apparatus 
was  last  electrified,  it  was  by  the  fall  of  thawing  snow, 
which  happened  so  lately  as  on  the  12th  of  November; 
that  bemg  the  twenty-sixth  day  and  sixty-first  time  it 
has  been  electrified,  since  it  was  first  set  up,  which  was 
about  the  middle  of  May.  And,  as  Fahrenheit's  ther- 
mometer was  but  seven  degrees  above  fi^ezing,  it  is 
supposed  the  winter  will  not  entirely  put  a  stop  to 
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observations  of  tbis  sort  At  London,  no  more  than  two 
thunder-storms  have  happened  during  .the  whole  sum- 
mer; and  the  apparatus  was  sometimes  so  strongly  elec- 
trified in  one  of  them,  that  the  bells,  which  have  been 
frequently  rung  by  the  clouds,  so  loud  as  to  be  heard 
in  every  room  of  the  house  (the  doors  being  open), 
were  silenced  by  the  almost  constant  stream  of  dense 
electrical  fire,  between  each  bell  and  the  brass  hall^ 
which  would  not  suffer  it  to  strike. 

I  shall  conclude  this  paper,  already  too  long,  with 
the  foQowmg  queries. 

L  May  not  air,  suddenly  rarefied,  give  electrical  fire 
to,  and  air,  suddenly  condensed,  receive  electrical  fire 
from,  clouds  and  vapors  passing  through  iti 

2.  Is  not  the  aurora  borealis  the  flashing  of  electri- 
cal fire  from  positive  towards  negative  clouds,  at  a  great 
distance,  through  the  upper  part  of  the  atmospherei 
where  the  resistance  is  least? 


TO   MMES  BOWPOUf. 

Concerning  the  Light  emitted  by  Salt  Water.  —  The 
Abbe  JSToUeVs  Letters  on  Electricity. 

Philadelphia,  13  December,  1753. 

Dear  Sib, 

I  received  your  favor  of  the  12th  ultimo,  with  the 
law  of  your  province  for  regulating  the  Indian  trade^ 
for  which  I  thank  you,  and  for  the  remarks  that  accom- 
pany it,  which  clearly  evince  the  usefuhess  of  the  law, 
and  I  hope  wiD  be  sufiicient  to  induce  our  Assembly 
to  follow  your  example. 

I  have  yet  received  no  particulars  of  the  unhappy 
gendeman^s  death  at  Petersburg,  (whose  fate  I  lament ") 

VOL,  V.  43  cc 
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One  of  the  papers  says,  that  all  the  letters  from  thence 
confirm  the  account,  and  mentions  his  name,  (Professor 
Richmann,)  but  nothing  farther.  No  doubt  we  shall 
have  a  mbute  account  of  the  accident  with  all  its  cir- 
cumstances, in  some  of  the  magazines  or  the  Transac- 
tions of  the  Royal  Society.* 

The  observation  you  made  of  the  sea  water  emit- 
ting more  and  less  light,  in  different  tracts  passed 
through  by  your  boat,  is  new;  and  your  manner  of 
accounting  for  it  ingenious.  It  is  mdeed  very  possible, 
that  an  extremely  small  anunalcule,  too  small  to  be  visi- 
ble even  by  the  best  glasses,  may  yet  give  a  visible 
light.  I  remember  to  have  taken  notice,  in  a  drop  of 
kennel  water,  magnified  by  the  solar  microscope  to  the 
bigness  of  a  cart-wheel,  there  were  numbers  of  visible 
animalcules  of  various  sizes  swimming  about ;  but  I  was 
sure  there  were  likewise  some  which  I  could  not  see, 
even  with  that  magnifier;  for  the  wake  they  made  in 
swimming  to  and  fro  was  very  visible,  though  the  body 
that  made  it  was  not  so.  Now,  if  I  could  see  the  wske 
of  an  invisible  animalcule,  I  imagine  I  might  much  more 
easily  see  its  light,  if  it  were  of  the  luminous  kind. 
For  how  small  is  the  extent  of  a  ship^s  wake,  com- 
pared with  that  of  the  light  of  her  lantern. 

My  barometer  will  not  show  the  lummous  appear- 
ance by  agitating  the  mercury  in  the  dark,  but  I  think 
yours  does.  Please  to  try  whether  it  will,  when  agi- 
tated, attract  a  fine  thread  hung  near  the  top  of  the 
tube. 

As  to  the  answer  to  Nollet,  if  I  were  going  on  with 

*  Professor  Richmann  was  killed  at  Peteisburgr,  on  the  26th  of  July, 
1759;  while  repeating  Franklin's  experiment  for  bringmg  electricity  from 
the  clouds.  He  received  a  shock,  which  caused  instantaneous  death.  A 
lull  account  of  the  circumstances  attending  his  death  is  contained  in  the 
PkOofophical  Transadionsy  Vol.  XLYIIL  p.  765 ;  and  Vol.  XLIX.  p.  6L 
—  Editor. 
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it,  I  should  be  extremely  glad  of  your  peeping  mto  it 
(as  you  say)  now  and  then,  that  I  might  correct  it  by 
your  advice.  The  materials  in  short  hints  have  been 
long  collected  and  methodized;  they  only  want  to  be 
clothed  with  expression.  But,  soon  after  my  return 
from  New  England,  I  received  the  enclosed  fix)m  Mon- 
sieur Dalibard,  wherein  he  tells  me,  that  he  is  preparing 
an  answer,  not  only  to  the  Abb^,  but  to  some  others 
that  have  wrote  agamst  my  doctrine,  which  will  be 
published  the  beginning  of  this  winter.  This,  with  a 
good  deal  of  business,  and  a  litde  natural  indolence, 
has  made  me  neglect  finishing  my  answer,  till  I  shall 
see  what  is  done  by  him.  Perhaps  it  may  then  appear 
unnecessary  for  me  to  do  any  thing  farther  in  it  And 
will  not  one's  vanity  be  more  gratified  in  seeing  one's 
adversary  confuted  by  a  disciple,  than  even  by  one's 
self?  I  am,  however,  a  litde  concerned  for  Dalibard, 
when  I  find  by  his  letter,  that  he  has  been  so  far  im- 
posed on  by  the  Abba's  confident  assertion,  that  a 
charged  bottle  placed  on  an  electric  per  se  loses  its 
electricity,  as  to  attempt  to  account  for  it,  when  the 
thing  is  absolutely  not  fact  I  have  in  answer  wrote 
him  my  sentiments  on  that  and  some  other  particulars 
of  the  Abbe's  book,  which  I  hope  will  get  to  hand 
before  his  answer  is  published. 

I  am,  with  the  greatest  esteem  and  regard. 
Dear  Sir,  your  most  obliged  humble  servant, 

B.   FRANKLUr. 
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^X>  PETER  OOLLIKSON. 

jSdditional  Proofs  of  the  PosUioe  and  JVegaiwe  State  oj 
Electricity  in  the  Clouds. — J\rew  Method  of  ascer^ 
taming  it. 

Philadelphia,  18  April,  1754. 

Sir, 

Since  September  last,  having  been  abroad  on  two 
long  joimieys,  and  otherwise  much  engaged,  I  have 
made  but  few  observations  on  the  positive  and  negative 
state  of  electricity  in  the  clouds.  But  Mr.  Kmnersley 
kept  his  rod  and  beSs  in  good  order,  and  has  made 
many. 

Once  this  winter  the  bells  rang  a  long  time  during  a 
fall  of  snow,  though  no  thunder  was  heard,  or  lightning 
seen.  Sometimes  the  flashes  and  cracks  of  the  electric 
matter  between  bell  and  bell  were  so  large  and  loud  as 
to  be  heard  all  over  the  house ;  but,  by  all  his  obser- 
vations, the  clouds  were  constantly  in  a  negative  state, 
tin  about  six  weeks  ago,  when  he  found  them  once  to 
change  in  a  few  minutes  from  the  negative  to  the  posi- 
tive. About  a  fortnight  after  that,  he  made  another 
observation  of  the  same  kind ;  and  last  Monday  after- 
noon, the  wind  blowing  hard  at  southeast,  and  veering 
round  to  northeast,  with  many  thick,  drivmg  clouds, 
there  were  five  or  six  successive  changes  from  negative 
to  positive,  and  from  positive  to  negative,  the  bells  stop- 
ping a  minute  or  two  between  every  change.  Besides 
the  methods  mentioned  m  my  paper  of  September  last, 
of  discovering  the  electrical  state  of  the  clouds,  the  fol- 
lowmg  may  be  used.  When  your  bells  are  ringing, 
pass  a  rubbed  tube  by  the  edge  of  the  bell,  conneeted 
with  your  pointed  rod ;  if  the  cloud  is  then  in  a  nega- 
tive state,  the  ringing  will  stop ;  if  in  a  positive  state,  it 
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will  continue,  and  perhaps  be  quicken  Or,  suspend  a 
very  small  cork  ball  by  a  fine  silk  thread,  so  that  it  may 
hang  close  to  the  edge  o[  the  rod-bell;  then,  whenever 
the  bell  is  electrified,  whether  positively  or  n^atively^ 
the  little  ball  will  be  repelled,  and  ccmtinue  at  some 
distance  from  the  beQ.  Have  ready  a  round-headed 
glass  stopper  of  a  decanter,  rub  it  on  your  side  till  it  is 
electrified,  then  present  it  to  the  cork  balL  If  the  elec- 
tricity in  the  ball  is  positive,  it  will  be  repelled  from  the 
glass  stopper,  as  well  as  from  the  bell ;  if  negative,  it 
will  fly  to  the  stopper. 

B.  Franklin. 


EXPERIMENTS 

Made  in  Pursuance  of  those  made  by  Mr.  Canton^  dated 
December  ^th^  1753;  mlh  Expkmaions^  by  Benja^ 
rain  Franklin. 

READ  AT  THE  ROTAL  SOCIETY,  DSCKKBXE  IStH,  1755. 

PhQadelphia,  14  March,  1755 
PRINCIPLES. 

I.  Electric  atmospheres  that  flow  round  non-elec- 
tric bodies,  being  brought  near  each  other,  do  not  read- 
ily mix  and  unite  into  one  atmosphere,  but  remain 
separate,  and  repel  each  other. 

This  is  plamly  seen  in  suspended  cork  baUs,  and 
other  bodies  electrified. 

n.  An  electric  atmosphere  not  only  repels  another 
electric  atmosphere,  but  will  also  repel  the  electric  mat- 
ter contained  in  the  substance  of  a  body  approaching 
it ;  and,  without  joining  or  mixing  with  it,  force  it  to 
odier  parts  of  the  body  that  contained  it. 

CO* 
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This  is  shown  by  some  of  the  following  experiments. 

ni.  Bodies  electrified  negatively,  or  deprived  of 
their  natural  quantity  of  electricity,  repel  each  other 
(or  at  least  appear  to  do  so,  by  a  mutual  receding),  as 
well  as  those  electrified  positively,  or  which  have  elec- 
tric atmosphere^. 

This  is  shown  by  applymg  the  negatively  charged 
wh^  of  a  phial  to  two  cork  balls,  suspended  by  silk 
threads,  and  many  other  experiments. 

PREPARATION. 

Fix  a  tassel  of  fifteen  or  twenty  threads,  three  inches 
long,  at  one  end  of  a  tin  prime  conductor  (mine  is  about 
five  feet  long  and  four  inches  diameter),  supported  by 
silk  lines. 

Let  the  threads  be  a  little  damp,  but  not  wet 

EXPERIMENT   I. 

Pass  an  excited  glass  tube  near  the  other  end  of 
the  prime  conductory  so  as  to  give  it  some  sparks,  and 
the  threads  mil  diverge. 

Because  each  thread,  as  well  as  the  prime  conductor, 
has  acquired  an  electric  atmosphere,  which  repels  and 
is  repelled  by  the  atmospheres  of  the  other  threads ; 
if  those  several  atmospheres  would  readily  mix,  the 
threads  might  unite,  and  hang  in  the  middle  of  one 
atmosphere,  common  to  them  alL 

Rub  the  tube  afresh,  and  approach  the  prime  conductor 
therewith,  crosswise,  near  that  end,  but  not  nigh  enough 
to  give  sparks;  and  the  threads  will  diverge  a  little 
more. 

Because  the  atmosphere  of  the  prime  conductor  is 
pressed  by  the  atmosphere  of  the  excited  tube,  and 
driven  towards  the  end  where  the  threads  are,  by  which 
each  thread  acquires  more  atmosphere. 
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Withdraw  the  tube^  and  they  tcill  close  as  much. 

They  close  as  much,  and  no  more ;  because  the  at- 
mosphere of  the  glass  tube,  not  having  mixed  with  the 
atmosphere  of  the  prime  conductor,  is  withdrawn  en- 
tire, having  made  no  addition  to,  or  diminution  fh)m  it 

Bring  the  excited  tube  under  the  tuft  .of  threads^  and 
they  will  close  a  little. 

They  close,  because  the  atmosphere  of  the  glass  tube 
repels  their  atmospheres,  and  drives  part  of  them  back 
on  the  prime  conductor. 

Withdraw  it,  and  they  will  diverge  as  much. 
For  the  portion  of  atmosphere  which  they  had  lost, 
returns  to  them  agam. 

EXPERIMENT   II. 

Excite  the  glass  tube,  and  approach  the  prime  con^ 
doctor  with  ity  holding  it  across^  near  the  end  opposite  to 
that  on  which  the  threads  hang,  at  the  distance  office 
or  six  inches.  Keep  it  there  a  few  seconds,  and  the 
threads  of  the  tassels  will  diverge.  Withdraw  it,  and 
they  wiU  close. 

They  diverge,  because  they  have  received  electric 
atmospheres  from  the  electric  matter  before  contained 
in  the  substance  of  the  prime  conductor ;  but  which  is 
now  repelled  and  driven  away,  by  the  atmosphere  of 
the  glass  tube,  from  the  parts  of  the  prime  conductoi 
opposite  and  nearest  to  that  atmosphere,  and  forced 
out  upon  the  surface  of  the  prime  conductor  at  its  other 
end,  and  upon  the  threads  hanging  thereto.  Were  it 
any  part  of  the  atmosphere  of  the  glass  tube  that  flowed 
over  and  along  the  prime  conductor  to  the  threads,  and 
gave  them  atmospheres  (as  is  the  case  when  a  spark  is 
given  to  the  prime  conductor  from  the  glass  tube),  such 
part  of  the  tube's  atmosphere  would  have  remained, 
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and  the  threads  continue  to  diverge;  but  tney  dose 
on  withdrawmg  the  tube,  because  the  tube  takes  with 
it  dl  its  own  atmosphere^  and  the  electric  matter,  which 
had  been  driven  out  of  the  substance  of  the  prime  con- 
ductor, and  formed  atmospheres  round  the  threads,  is 
Aereby  permitted  to  return  to  its  place. 

Take  a  spark  from  the  prime  conductor  near  the 
(hreadsj  when  they  are  diverged  as  beforey  and  they  will 
dose. 

For  by  so  doing  you  take  away  their  atmospheres, 
composed  of  the  electric  matter  driven  out  of  the  sub- 
stai^e  of  the  prime  conductor,  as  aforesaid,  by  the  re- 
pellency  of  the  atmosphere  of  the  glass  tube.  By  taking 
this  spark  you  rob  the  prime  conductor  of  part  of  its 
natural  quantity  of  the  electric  matter;  which  part  so 
taken  is  not  supplied  by  the  glass  tube,  for,  when  that 
is  afterwards  withdrawn,  it  takes  with  it  its  whole  at- 
mosphere, and  leaves  the  prime  conductor  electrized 
negatively,  as  appears  by  the  next  operation. 

Then  withdraw  the  tube^  and  they  will  open  again. 

For  now,  the  electric  matter  in  the  prime  conductor 
returning  to  its  equilibrium,  or  equal  diffusion,  in  all 
parts  of  its  substance,  and  the  prime  conductor  having 
lost  some  of  its  natural  quantity,  the  threads  connected 
with  it  lose  part  of  theirs,  and  so  are  electrized  nega- 
tively, and  therefore  repel  each  other,  by  Principle  III. 

approach  the  prime  conductor  toith  the  tube^  near  the 
same  place  as  at  firsts  and  they  will  close  again. 

Because  the  part  of  their  natural  quantity  of  electric 
fluid,  which  they  had  lost,  is  now  restored  to  them  again, 
by  the  repulsion  of  the  glass  tube  forcmg  that  fluid  to 
them,  from  other  parts  of  the  prime  conductor ;  so  they 
are  now  again  in  their  natural  state. 

Withdraw  itj  and  they  will  open  again. 
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For  what  had  been  restored  to  them,  is  now  taken 
boBi  them  again,  flowing  back  into  the  prime  conductor, 
and  leaving  them  once  more  electrized  negatively. 

Brifig  the  excited  tube  ,under  the  threads,  and  they 
wUl  diverge  more. 

Because  more  of  their  natural  quantity  is  driven  from 
them  into  the  prime  conductor,  and  thereby  their  nega- 
tive electricity  increased. 

KXPEBIStEIfT   III. 

The  prime  conductor  not  being  electrified,  bring  the 
excited  tube  under  the  tassel,  and  the  threads  will  di' 
verge. 

Part  of  their  natural  quantity  is  thereby  driven  out 
of  them  into  the  prime  conductor,  and  they  become 
negatively  electrized,  and  therefore  repel  each  other. 

Keeping  the  tube  in  the  same  place  with  one  hand, 
attempt  to  touch  the  threads  with  the  finger  of  the  other 
hand,  and  they  will  recede  from  the  finger. 

Because  the  finger  bemg  plunged  mto  the  atmo- 
sphere of  the  glass  tube,  as  well  as  the  threads,  part 
of  its  natural  quantity  is  driven  back  through  the  hand 
and  body  by  that  atmosphere,  and  the  finger  becomes, 
as  well  as  the  threads,  negatively  electrized,  and  so 
vepels,  and  is  repelled  by  them.  To  confirm  this,  hold 
a  slender,  light  lock  of  cotton,  two  or  three  inches  long, 
near  a  prime  ccmductor,  that  is  electrified  by  a  glass 
gk)be  or  tube.  You  will  see  the  cotton  stretch  itself 
out  towards  the  prime  conductor.  Attempt  to  touch  it 
with  the  finger  of  the  other  hand,  and  it  will  be  re« 
peUed  by  the  finger.  Approach  it  with  a  positively 
charged  wire  of  a  botUe,  and  it  will  fly  to  the  wire. 
Bring  it  near  a  negatively  charged  wire  of  a  botde,  it 
will  recede  from  that  wire  m  the  same  manner  that  it 
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did  from  the  finger ;  which  demonstrates  the  finger  to 
be  negatively  electrized,  as  well  as  the  lock  of  cotton 
so  situated. 


Turkey  killed  hj  Electricity.  — Effect  of  a  Shock  on  the 
Operator  in  making  the  Experiment. 

As  Mr.  Franklin,  in  a  former  letter  to  Mr.  Collinson, 
mentioned  his  intending  to  try  the  power  of  a  very 
strong  electrical  shock  upon  a  turkey,  that  gentleman 
accordingly  has  been  so  very  obliging  as  to  send  an 
account  of  it,  which  is  to  the  following  purpose. 

He  made  first  several  experiments  on  fowls,  and 
found,  that  two  large,  thm  glass  jars  gilt,  holding  each 
about  six  gallons,  were  suflScient,  when  fully  chained, 
to  kill  common  hens  outright ;  but  the  turkeys,  though 
thrown  mto  violent  convulsions,  and  then  lying  as  dead 
for  some  minutes,  would  recover  in  less  than  a  quarter 
of  an  hour.  However,  having  added  three  other  such 
to  the  former  two,  though  not  fully  charged,  he  killed 
a  turkey  of  about  ten  pounds  weight,  and  believes  that 
they  would  have  killed  a  much  larger.  He  conceited, 
as  himself  says,  that  the  birds  killed  in  this  manner  eat 
uncommonly  tender. 

In  making  these  experiments,  he  found,  that  a  man 
could,  without  great  detriment,  bear  a  much  greater 
shock  than  he  had  imagined ;  for  he  madvertendy  re- 
ceived the  stroke  of  two  of  these  jars  through  his  arms 
and  body,  when  they  were  very  near  fully  charged.  It 
seemed  to  him  a  universal  blow  throughout  the  body 
from  head  to  foot,  and  was  followed  by  a  violent,  quick 
trembling  in  the  trunk,  which  went  ofi*  gradually,  in  a 
few  seconds.  It  was  some  mmutes  before  he  could 
recollect  his  thoughts,  so  as  to  know  what  was  the 
matter;  for  he  did  not  see  the  flash,  though  his  eye  was 
on  the  spot  of  the  prime  conductor,  irom  whence  it 
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Struck  the  back  of  his  hand;  nor  did  he  hear  the 
crack,  though  the  by-standers  said  it  was  a  loud  one ; 
nor  did  he  particularly  feel  the  stroke  on  his  hand, 
though  he  afterwards  found  it  had  raised  a  swelling 
there,  of  the  bigness  of  half  a  pistol-bullet  His  arms 
and  the  back  of  the  neck  felt  somewhat  numbed  the 
remainder  of  the  evening,  and  his  breast  was  sore  for 
a  week  after,  as  if  it  had  been  bruised.  From  this  ex- 
periment may  be  seen  the  danger,  even  under  the  great- 
est caution,  to  the  operator,  when  making  these  experi- 
ments with  large  jars ;  for  it  is  not  to  be  doubted,  but 
several  of  these  fuDy  charged  would  as  certainly,  by  in- 
creasing them  in  proportion  to  the  size,  kill  a  man,  as 
they  before  did  a  turkey. 

N.  B.    The  original  of  this  letter,  which  was  read  at 
the  Royal  Society,  has  been  mislaid.* 


TO   JOHN  LINING,  AT  CHARLESTON,  SOUTH  CAROLINA. 

Differences  in  the  Qualities  of  Glass.  —  Account  ofDo- 
mienj  an  Electrician  and  Traveller.  —  Conjectw^es 
respecting  the  Pores  of  Glass.  —  Origin  of  the  Au- 
thofs  Idea  of  drawing  down  Lightning.  —  JVb  satis- 
factory  Hypothesis  respecting  the  Manner  in  which 
Clouds  become  electrified.  —  iSur  Men  knocked  down 
at  once  by  an  Electrical  Shock.  — Reflections  on  the 
Spirit  of  Invention. 

Philadelphia,  18  March,  1755. 

Sir, 
I  send  you  enclosed  a  paper  containing  some  new 
experiments  I  have  made,  in  pursuance  of  those  by  Mr. 
Canton,  that  are  printed  with  my  last  letters.    I  hope 

*  See  Franklin's  letter  ^  to  a  Friend  in  Boston,"  p.  255,  giving  an  ac- 
count of  the  same  accident 
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Aese,  with  my  explanation  of  them,  will  afford  yw 
some  entertaimnent* 

In  answer  to  your  several  inquiries.  The  tubes  and 
globes  we  use  here^  sure  chiefly  made  here.  The  glass 
has  a  greenish  cast,  but  ksi  clear  and  hard,  and,  I  think, 
better  for  electrical  experiments  than  the  white  glass  of 
London,  which  is  not  so  hard.  There  are  certainly 
great  differences  in  glass.  A  white  globe  I  had  made 
here  some  years  since,  would  never,  by  any  means,  be 
excited.  Two  erf  my  friends  tried  it,  as  well  as  my- 
self, without  success.  At  length,  puttmg  it  on  an  elec- 
tric stand,  a  chain  from  the  i»ime  conductor  being  m 
contact  with  it,  I  found  it  had  the  properties  of  a  non- 
electric ;  for  I  could  draw  sparks  from  any  part  of  it, 
though  it  was  very  clean  and  dry. 

All  I  know  of  Domien  is,  that  by  his  own  account 
he  was  a  native  of  Transylvania,  of  Tartar  descent,  but 
a  priest  of  the  Greek  Church;  he  spoke  and  wrote 
Latin  very  readily  and  correctly.  He  set  out  from  his 
own  country  with  an  intention  of  going  round  the 
w(M*ld,  as  much  as  possible  by  land.  He.  traveled 
through  Germany,  France,  and  Holland,  to  England. 
Resided  some  time  at  Oxford.  From  England  he  came 
to  Maryland ;  thence  went  to  New  England ;  returned 
by  land  to  Philadelphia;  and  from  hence  travelled 
through  Maryland,  Virginia,  and  North  Carolina  to  you. 
He  thought  it  might  be  of  service  to  him,  in  his  travels, 
to  know  somethmg  of  electricity.  I  taught  him  the 
use  of  the  tube,  how  to  charge  the  Leyden  phial, 
and  some  other  experiments.  He  wrote  to  me  from 
Charleston,  that  he  lived  eight  hundred  miles  upon 
electricity;  it  had  been  meat,  drink,  and  clothing  to 
him.    His  last  letter  to  me  was,  I  think,  from  Jamaica, 

*  See  page  390,  for  the  paper  here  mentioned. 
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(tesiriirg  me  to  send  the  tubes  you  mention,  to  meet 
him  at  the  Havana,  irom  whence  he  expected  to  get 
a  passage  to  La  Vera  Cruz ;  designed  travelling  over 
land  through  Mexico  to  Acapulco ;  thence  to  get  a  pas- 
sage to  ManiUa,  and  so  through  China,  India,  Persia, 
and  Turkey,  home  to  his  own  country;  proposing  to 
support  himself  chiefly  by  electricity.  A  strange  project ! 
But  he  was,  as  you  observe,  a  very  singular  char- 
acter. I  was  sorry  the  tubes  did  not  get  to  the  Ha- 
vana m  time  for  hun.  If  they  are  still  in  being,  please 
to  send  for  diem,  and  accept  of  them.  What  became 
of  him  afterwards,  I  have  never  heard.  He  promised  to 
write  to  me  as  often  as  he  could  on  his  journey,  and  as 
soon  as  he  should  get  home  after  finishmg  his  tour.  It 
is  now  seven  years  smce  he  was  here.  If  he  is  still  in 
New  Spam,  as  you  imagine  from  that  loose  report,  I 
suppose  it  must  be  that  they  confine  him  there,  and 
prevent  his  writing ;  but  I  think  it  more  likely  that  he 
may  be  dead. 

The  questions  you  ask  about  the  pores  of  glass,  I 
caimot  answer,  other¥idse  than  that  I  know  nothing  of 
their  nature;  and  suppositions,  however  ingenious,  are 
often  mere  mistakes.  My  hypothesis,  that  they  were 
smaller  near  the  middle  of  the  glass,  too  small  to  ad- 
mit the  passage  of  electricity,  which  could  pass  through 
the  surface  till  it  came  near  the  middle,  was  certainly 
wrong.  For,  soon  after  I  had  written  that  letter,  I  did, 
in  order  to  confirm  the  hypothesis,  (which  indeed  I 
ought  to  have  done  before  I  wrote  it,)  make  an  experi- 
ment I  ground  away  five-sixths  of  the  thickness  of 
the  glass,  fi*om  the  side  of  one  of  my  phials,  expecting 
that,  the  supposed  denser  part  being  so  removed,  the 
electric  fluid  might  come  through  the  remsdnder  of  the 
glass,  which  I  had  imagined  more  open ;  but  I  found 
myself  mistaken.    The  bottle  charged  as  well  after  the 
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grinding  as  before-  I  am  now,  as  much  as  ever,  at  a 
loss  to  know  how  or  where  the  quantity  of  electric  fluid, 
on  the  positive  side  of  the  glass,  is  disposed  of. 

As  to  the  difference  of  conductors,  there  is  not  only 
this,  that  some  will  conduct  electricity  in  small  quanti- 
ties, and  yet  do  not  conduct  it  fast  enough  to  produce 
the  shock ;  but,  even  among  those  that  will  conduct  a 
shock,  there  are  some  that  do  it  better  than  oth«s, 
Mr.  Kinnersley  has  found,  by  a  very  good  experiment, 
that  when  the  charge  of  a  bottle  hath  an  opportunity 
of  passing  two  ways,  that  is,  straight  through  a  trough 
of  water  ten  feet  long,  and  six  mches  square,  or  round 
about  through  twenty  feet  of  wire,  it  passes  through  the 
wire,  and  not  through  the  water,  though  that  is  the 
shortest  course ;  the  wire  being  the  better  conductor. 
When  the  wire  is  taken  away,  it  passes  through  the 
water,  as  may  be  felt  by  a  hand  plunged  in  the  water ; 
but  it  cannot  be  felt  in  the  water  when  the  wire  is  used 
at  the  same  time.  Thus,  though  a  small  phial  contain- 
ing water  will  ^ve  a  smart  shock,  one  containing  the 
same  quantity  of  mercury  will  give  one  much  stronger, 
the  mercury  being  the  better  conductor;  while  one 
containing  oil  only,  will  scarce  give  any  shock  at  alL 

Your  question,  how  I  came  first  to  thmk  of  proposmg 
the  experiment  of  drawing  down  the  lightning,  in  order 
to  ascertain  its  sameness  with  the  electric  fluid,  I  cannot 
answer  better  than  by  giving  you  an  extract  from  the 
mmutes  I  used  to  keep  of  the  experiments  I  made,  with 
memorandums  of  such  as  I  purposed  to  make,  the  rea- 
sons for  making  them,  and  the  observations  that  arose 
upon  them,  fix)m  which  minutes  my  letters  were  after- 
wards drawn.  By  this  extract  you  will  see,  that  the 
thought  was  not  so  much  "an  out-of-the-way  one,** 
but  that  it  might  have  occurred  to  an  electrician. 

^JVbvember  7<A,  1749.    Electrical  fluid  agrees  with 
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lightning  in  these  particulars.  1.  Giving  light  2.  Color 
of  the  light.  3.  Crooked  direction.  4.  Swift  motion. 
6.  Being  conducted  by  metals.  6.  Crack  or  noise  in 
exploding.  7.  Subsisting  in  water  or  ice.  8.  Rend- 
mg  bodies  it  passes  through.  9.  Destroying  animals. 
10.  Melting  metals.  11.  Firing  inflammable  substances. 
12.  Sulphureous  smell.  The  electric  fluid  is  attracted 
by  pobts.  We  do  not  know  whether  this  property  is 
in  lightnmg.  But  since  they  agree  in  all  the  particulars 
wherem  we  can  already  compare  them,  is  it  not  prob- 
able they  agree  likewise  in  this  ?  Let  the  experiment 
be  made." 

I  wish  I  could  give  you  any  satisfaction  in  the  article 
of  clouds.  I  am  still  at  a  loss  about  the  manner  in 
which  they  become  charged  with  electricity;  no  hy- 
pothesis I  have  yet  formed  perfectly  satisfying  me. 
Some  time  since,  I  heated  very  hot  a  brass  plate,  two 
feet  square,  and  placed  it  on  an  electric  stand.  From 
the  plate  a  wire  extended  horizontally  four  or  five  feet, 
and,  at  the  end  of  it,  hung,  by  linen  threads,  a  pair  of  cork 
balls.  I  then  repeatedly  sprinkled  water  over  the  plate, 
that  it  might  be  raised  from  it  in  vapor,  hoping,  that,  if 
the  vapor  either  carried  off*  the  electricity  of  the  plate, 
or  left  behind  it  that  of  the  water,  (one  of  which  I  sup- 
posed it  must  do,  if,  like  the  clouds,  it  became  electrized 
itself,  either  positively  or  negatively,)  I  should  perceive 
and  determine  it  by  the  separation  of  the  balls,  and  by 
finding  whether  they  were  positive  or  negative ;  but  no 
alteration  was  made  at  all,  nor  could  I  perceive  that 
the  steam  was  itself  electrized,  though  I  have  still  some 
suspicion  that  the  steam  was  not  fully  examined,  and  I 
think  the  experiment  should  be  repeated.  Whether 
the  first  state  of  electrized  clouds  is  positive  or  negative, 
if  I  could  find  the  cause  of  that,  I  should  be  at  no  loss 
abotit  the  other;  for  either  is  easily  deduced  fix)m  the 
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cf&eTj  as  one  state  is  easily  produced  by  the  othec  A 
strongly  positive  cloud  may  drive  out  of  a  neighbouring 
cloud  much  of  its  natural  quantity  of  the  dectric  fluid, 
and,  passing  by  it,  leave  it  in  a  n^ative  state.  In  the 
same  way,  a  strongly  negative  cloud  may  occasion  a 
neighbouring  doud  to  draw  into  itself  from  others  an 
additional  quantity,  and,  passbg  by  it,  leave  it  in  a  posi- 
tive state.  How  these  eflPects  may  be  produced,  yon 
will  easily  conceive,  on  perusing  and  consid^^g  the 
experiments  in  the  endosed  paper ;  and  from  them  too 
it  appears  probable,  that  every  change  from  poative  tQ 
negative,  and  from  negative  to  positive,  that,  durmg  a 
thunder-gust,  we  see  in  the  cork  balls  annexed  to  the 
^paratus,  is  not  owing  to  the  presence  of  douds  in  the 
same  state,  but  often  to  the  absence  of  positive  or  neg^ 
ative  douds,  that,  having  just  passed,  leave  liie  rod  m 
the  opposite  state. 

The  knocldng  down  of  the  six  men  was  performed 
with  two  of  my  large  jars  not  fuUy  charged.  I  laid  one 
end  of  my  discharging-rod  upon  the  head  of  the  first; 
he  laid  his  hand  on  the  head  of  the  second ;  the  second 
his  hand  on  the  head  of  the  third,  and  so  to  the  last, 
who  hdd,  in  his  hand,  the  chain  that  was  connected 
with  the  outside  of  the  jars.  When  they  were  thus 
placed,  I  applied  the  other  end  of  my  rod  to  Ae  piime 
conductor,  and  they  all  dropped  together.  When  they 
got  up,  they  all  declared  they  had  not  felt  any  stroke, 
and  wondered  how  they  came  to  fall ;  noc  did  any  of 
them  either  hear  the  crack,  or  see  the  light  of  it  You 
suppose  it  a  dangerous  experiment;  but  I  had  once 
suffered  the  same  myself,  receiving,  by  acddent,  an 
equal  stroke  through  my  head,  that  struck  me  down, 
without  hurtmg  me.  And  I  had  seen  a  young  woman, 
that  was  about  to  be  electrified  through  the  feet  (for 
some  mdisposition),  receive  a  greater  charge  through  the 
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luead,  by  inadvertently  stooping  forward  to  look  at  the 
placing  of  her  feet,  till  her  forehead  (as  she  was  very 
tall)  came  too  near  my  prime  conductor ;  she  dropped, 
but  instantly  got  up  again,  complaining  of  nothing.  A 
person  so  struck,  sinks  down  doubled,  or  folded  to- 
getber,  as-it  were,  the  joints  bsmg  their  strength  and 
stiffness  at  once,  so  that  he  drops  on  the  spot  where  he 
stood,  instantly,  and  there  is  no  previous  staggering,  nor 
does  he  ever  fall  lengthwise.  Too  great  a  charge  might, 
iaJeed,  kill  a  man,  but  I  have  not  yet  seen  any  hurt 
done  by  it  It  woukl  certainly,  as  you  observe,  be  the 
easiest  of  all  deaths. 

The  experiment  you  have  heard  so  imperfect  an  ac- 
count o^  is  merely  this ;  I  electrified  a  silver  pint  can, 
on  an  electric  stand,  and  then  lowered  into  it  a  cork 
baO,  of  about  9n  inch  diameter,  hanging  by  a  silk  string, 
till  the  cork  touched  the  bottom  of  the  can.  The  cork 
w^a  not  attracted  to  the  inside  of  the  can^  as  it  would 
have  been  to  the  outside;  and,  though  it  touched  the 
bottom,  yet,  when  drawn  out,  it  was  not  found  to  be 
electrified  by  that  touch,  as  it  would  have  been  by 
touching  the  outside.  The  fact  is  singular.  You  re- 
quire the  reason ;  I  do  not  know  it  Perhaps  you  may 
discover  it,  and  then  you  will  be  so  good  as  to  com- 
municate it  to  me.*  I  find  a  fiank  acknowledgment  of 
one's  ignorance  is,  not  only  the  easiest  way  to  get  rid 
of  a  difficulty,  but  the  likdiest  way  to  obtam  mformationy 
and  therefore  I  practise  it ;  I  think  it  an  honest  policy. 
Those  who  affect  to  be  thought  to  know  evay  thing, 
and  so  und^ake  to  explain  every  thing,  often  remain 

*  Mr.  Fnmldln  has  since  thought,  that  possiblj  the  mutual  repulnoil 
of  the  inner  opposite  sides  of  the  electrical  can  may  prevent  the  ac- 
cumulating an  electric  atmosphere  upon  them,  and  occasion  it  to  stand 
cMefljr  on  the  ovtaJde ;  but  reconunends  it  to  the  &ither  ezamiaation 
of  the  curious. 
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long  igncHant  of  many  things  that  others  could  and 
would  instruct  them  in,  if  they  appeared  less  conceited. 
The  treatment  your  friend  has  met  with  is  so  com- 
mon, that  no  man,  who  knows  what  the  world  is  and 
ever  has  been,  should  expect  to  escape  it  There  are 
everywhere  a  number  of  people,  who,  bemg  totally 
destitute  of  any  inventive  faculty  themselves,  do  not 
readily  conceive  that  others  may  possess  it ;  they  thmk 
of  mventions  as  of  miracles ;  there  might  be  such  for- 
merly, but  they  are  ceased.  With  these,  every  one 
who  offers  a  new  invention  is  deemed  a  pretender ;  he 
had  it  from  some  other  country,  or  from  some  book ;  a 
man  of  their  men  acquamtancej  one  who  has  no  more 
sense  than  themselves,  could  not  possibly,  in  their  opin- 
ion, have  been  the  inventor  of  any  thing.  They  are 
confirmed,  too,  in  these  sentiments,  by  frequent  in- 
stances of  pretensions  to  invention,  which  vanity  is 
daily  producing.  That  vanity,  too,  though  an  incite- 
ment to  invention,  is,  at  the  same  time,  the  pest  of 
inventors.  Jealousy  and  envy  deny  the  merit  or  the 
novelty  of  your  invention ;  but  vanity,  when  the  nov- 
elty and  merit  are  established,  claims  it  for  its  own. 
The  smaller  your  invention  is,  the  more  mortification 
you  receive  m  having  the  credit  of  it  disputed  with 
you  by  a  rival,  whom  the  jealousy  and  envy  of  others 
are  ready  to  support  against  you,  at  least  so  far  as  to 
make  the  point  doubtful.  It  is  not  in  itself  of  impor- 
tance enough  for  a  dispute ;  no  one  would  think  your 
proofs  and  reasons  worth  their  attention ;  fiid  yet,  if  you 
do  not  dispute  the  point,  and  demonstrate  your  right, 
you  not  only  lose  the  credit  of  being  in  that  instance 
ingenious^  but  you  suffer  the  disgrace  of  not  being  in- 
genuous; not  only  of  being  a  plagiary,  but  of  bemg 
plagiary  for  trifles.  Had  the  invention  been  greater,  it 
would  have  dbgraced  you  less ;  for  men  have  not  so 
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contemptible  an  idea  of  him  that  robs  for  gold  on  the 
highway,  as  of  him  that  can  pick  pockets  for  half-pence 
and  farthings.  Thus,  through  envy,  jealousy,  and  the 
vanity  of  competitors  for  fame,  the  origin  of  many  of 
the  most  extraordinary  inventions,  though  produced 
within  but  a  few  centuries  past,  is  involved  in  doubt 
and  uncertamty.  We  scarce  know  to  whom  we  are 
indebted  for  the  compass^  and  for  spectacleSj  nor  have 
even  paper  and  printings  that  record  every  thmg  else, 
been  able  to  preserve  with  certamty  the  name  and  rep- 
utation of  their  mventors.  One  would  not,  therefore,  of 
all  faculties  or  qualities  of  the  mind,  wish,  for  a  friend  or 
a  child,  that  he  should  have  that  of  invention*  For  his 
attempts  to  benefit  mankind  in  that  way,  however  well 
imagmed,  if  they  do  not  succeed,  expose  him,  though 
very  unjustly,  to  general  ridicule  and  contempt ;  and, 
if  Aey  do  succeed,  to  envy,  robbery,  and  abuse. 
I  am,  &c« 

B.  Fbankuk. 


TO  M.  DALIBARD,  AT  PARIS,   ENCLOSED  IK  A   LETTER 
TO   PETER  C0LLIN80X. 

Beccaria^s  Work  on  EUctricUy.  —  Sentiments  of  Frank- 
lin on  pointed  Rods,  not  fully  understood  in  Europe^ 
— Effect  of  Lightning  an  the  Church  of  Jfewbtxryy 
in  Jfew  England.  —  Remarks  on  the  Subject. 

EEAD  AT  THE  ROTAI.   80CIXTT,  SXCXMBSa  IBtH,  1755. 

Philadelphia,  99  June,  1755i 

Sir, 
You  desire  my  opinion  of  Pdre  Beccaria's  Italian 
book.*    I  have  read  it  with  much  pleasure,  and  think 

*  ThiB  work  is  written  conformahly  to  Mr.  FrankUn's  theory,  iq)on  arti- 
ficial  and  natural  electricity,  which  compose  the  two  parts  of  it    It  was 
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it  one  of  the  best  pieces  on  the  subject,  that  I  have 
seen  in  any  language.  Yet,  as  to  the  article  of  Water- 
^mttSy  I  am  not  at  present  of  his  sentiments ;  though  I 
must  own,  with  you,  that  he  has*  handled  it  very  ingax- 
iously.  Mr.  Colfinson  has  my  opinion  of  whirlwinds 
and  water-spouts  at  large,  written  some  time  smee.  I 
know  not  whether  they  will  be  published ;  if  not,  I  will 
get  them  transcribed  for  your  perusal*  It  does  not 
appear  to  me  that  Pere  Beccaria  doubts  of  the  absolute 
impermeabilUy  of  glass  in  the  sense  I  meant  it;  for 
the  instances  he  gives  of  holes  made  through  glass,  by 
the  electric  stroke,  are  such  as  we  have  all  experienced, 
and  only  show,  that  the  electric  fluid  could  not  pass 
without  making  a  hole.  In  the  same  manner  we  say, 
glass  is  impermeaUe  to  water,  and  yet  a  stream  from  a 
fire-engine  will  force  through  the  strongest  panes  of  a 
window.  As  to  the  effect  of  pomts  m  drawing  the 
electric  matter  from  the  clouds,  and  thereby  securing 
buildings,  &c.,  which,  you  say,  he  seems  to  doubt,  I 
must  own  I  think  he  only  speaks  modestly  and  judi- 
ciously. I  find  I  have  been  but  partly  understood  in 
diat  matter.  I  have  menti(»ied  it  in  several  of  my  let- 
ters, and,  except  (»ce,  always  in  the  alternative,  viz. 
that  pointed  rods  erected  on  buildings,  and  communi- 
cating with  ihe  moist  earth,  would  either  prevent  a 
stroke,  or,  if  not  prevented,  would  conduct  it,  so  as  that 
the  building  should  suffer  no  damage.  Yet,  whenever 
my  opinion  is  examined  in  Europe,  nothing  is  consid- 

pnnted  in  Italian,  at  Turin,  in  quarto,  1753;  between  the  two  parti 
is  a  letter  to  the  Abb^  NoUet,  in  defence  of  Mr.  Franklin's  system.— 
J.  Betis. 

*  These  papers  will  be  found  among  the  papers  on  PkSosopMcal  Sub- 
$ui8.  Beocam  wrote  a  km;  letter  to  Franklin,  dated  at  Turin,  Decem- 
ber 2ith,  1757,  giving  an  account  of  several  espenments  made  by  him 
in  electricity,  illustmtive  of  Franklin's  principles.  The  letter,  written  in 
Latin,  is  contained  in  the  PkUoaophical  Transactions,  Vo).  LL  p.  514; 
and  also  in  the  Appeitdix  to  this  volume. — Editor. 
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wed  but  the  probability  of  those  rods  preventing  a 
stroke  or  explosion,  which  is  only  a  part  of  the  use  I 
proposed  for  them ;  and  the  other  part,  their  conducting 
a  stroke,  which  they  may  happen  not  to  prevent,  seems 
to  be  totally  forgotten,  though  of  equal  importance  and 
advantage. 

I  thank  you  for  communicating  M.  de  Buffon's  rela- 
tion of  the  effect  of  lightnmg  at  Dijon,  on  the  7th  d 
June  last  In  return,  give  me  leave  to  relate  an  mstance 
I  lately  saw  of  the  same  kind.  Being  in  the  town  o( 
Newbury  in  New  England,  in  November  last,  I  was 
shown  the  effect  of  lightning  on  their  church,  which 
had  been  struck  a  few  months  before.  The  steeple 
was  a  square  tower  of  wood,  reaching  seventy  feet  up 
fiom  the  ground  to  the  place  where  the  bell  hung,  over 
which  rose  a  taper  spire,  of  wood  likewise,  reaching 
seventy  feet  higher,  to  the  vane  erf  the  weather-cock. 
Near  the  beU  was  fixed  an  iron  hammer  to  strike  the 
hours ;  and  from  the  tail  of  the  hammer  a  wire  went 
down  through  a  small  gimlet-hole  in  the  floor  that  the 
bell  stood  upon,  and  through  a  second  floor  in  like 
manner;  then  horizontally  under  and  near  the  plas- 
tered ceiling  of  that  sec(Mid  floor,  till  it  came  near  a 
plastered  wall ;  then  down  by  the  side  of  that  wall 
to  a  clock,  which  stood  about  twenty  feet  below  the 
bell.  The  wire  was  not  bigger  than  a  common  knitting- 
needle.  The  spire  was  split  all  to  pieces  by  the  light- 
ning, and  the  parts  flung  in  all  directions  over  the 
square  in  which  the  churdi  stood,  so  that  nothing  re- 
mained above  the  bell. 

The  lightnmg  passed  between  the  hammer  and  the 
dock  in  the  abovementbned  wire,  without  hurting 
either  of  die  floors,  or  having  any  effect  upon  them 
(except  making  the  gimlet-holes,  through  which  the 
wire  passed,  a  little  bigger),  and  without  hurting  the 
plastered  wall,  or  any  part  of  the  building,  so  far  as 
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the  aforesaid  wire  and  the  pendulum-wire  of  the  clock 
extended;  which  latter  wire  was  about  the  thickness 
of  a  goose-quilL  From  the  end  of  the  pendulum,  dowa. 
quite  to  the  ground,  the  building  was  exceedmgly  rent 
and  damaged,  and  some  stones  in  the  foundation-wall 
torn  out,  and  thrown  to  the  distance  of  twenty  or  thirty 
feet.  No  part  of  the  aforementioned  long,  small  wire, 
between  the  clock  and  the  hammer,  could  be  found, 
except  about  two  inches  that  hung  to  the  tail  of  the 
hammer,  and  about  as  much  that  was  fastened  to  the 
dock ;  the  rest  being  exploded,  and  its  particles  dissi- 
pated in  smoke  and  air,  as  gunpowder  is  by  common 
fire,  and  had  only  left  a  black  smutty  track  on  the  plas- 
tering, three  or  four  inches  broad,  darkest  in  the  middle, 
and  fainter  towards  the  edges,  aU  along  the  ceiling, 
under  which  it  passed,  and  down  the  wall  These 
were  the  eflfects  and  appearances ;  on  which  I  would 
only  make  the  few  following  remarks,  yiz. 

L  That  lightnmg,  m  its  passage  through  a  building, 
will  leave  wood  to  pass  as  far  as  it  can  in  metal,  and 
not  enter  the  wood  again  till  the  conductor  of  metal 
ceases. 

And  the  same  I  have  observed  in  other  instances, 
as  to  walls  of  brick  or  stone. 

2.  The  quantity  of  lightning  that  passed  through 
this  steeple  must  have  been  very  great,  by  its  effects 
on  the  lofty  spire  above  the  bell,  and  on  the  square 
tower,  all  below  the  end  of  the  clock-pendulum. 

3.  Great  as  this  quantity  was,  it  was  conducted  by 
a  small  wire  and  a  clock-pendulum,  without  the  least 
damage  to  the  building  so  far  as  they  extended. 

4.  The  pendulum  rod,  being  of  a  sufficient  thickness, 
conducted  the  lightning  without  damage  to  itself;  but 
the  small  wire  was  utterly  destroyed. 

6.  Though  the  small  wire  was  itself  destroyed,  yet 
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it  had  conducted  the   lightnmg   with   safety  to  the 
building. 

6.  And  from  the  whole  it  seems  probable,  that,  if 
even  such  a  small  wire  had  been  extended  from  the 
spmdle  of  the  vane  to  the  earth,  before  the  storm,  no 
damage  would  have  been  done  to  the  steeple  by  that 
stroke  of  lightning,  though  the  wire  itself  had  been 
destroyed.  B.  Franklin. 


TO   JOHN  PRINGLB.* 

On  the  Effects  of  Electricity  in  Paralytic  Cases. 

Craven  Street,  21  December,  1757. 

Sir, 

In  compliance  with  your  request,  I  send  you  the  fol- 
lowing account  of  what  I  can  at  present  recollect  re- 
lating to  the  effects  of  electricity  in  paralytic  cases, 
wliich  have  fallen  under  my  observation. 

Some  years  since,  when  the  newspapers  made  men- 
tion of  great  cures  performed  m  Italy  and  Germany 
by  means  of  electricity,  a  number  of  paralytics  were 
brought  to  me  from  different  parts  of  Pennsylvania,  and 
the  neighbouring  provinces,  to  be  electrized,  which  I 
did  for  them  at  tibeir  request  My  method  was,  to 
place  the  patient  first  in  a  chair,  on  an  electric  stool, 
and  draw  a  number  of  large  strong  sparks  firom  all  parts 
of  the  affected  limb  or  side.  Then  I  fully  charged  two 
six  gallon  glass  jars,  each  of  which  had  about  three 
square  feet  of  surface  coated ;  and  I  sent  the  united 
shock  of  these  through  the  affected  Ihnb  or  limbs,  re- 
peating the  stroke  commonly  three  times  each  day. 
The  first  thing  observed,  was  an  immediate  greater 

*  AfterwardB  Sir  John  Priogle,  and  Prendent  of  the  Royal  Society. 
-Editoe. 
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sensible  warmth  in  the  lame  limbs  that  had  received  the 
stroke  than  in  the  others ;  and  the  next  morning  the 
patients  usually  related,  that  they  had  in  the  night  fdt 
a  pricking  sensation  in  die  flesh  of  the  paralytic  Umbs ; 
and  would  sometimes  dbow  a  numb^  of  small  red 
spots,  whidi  they  supposed  were  occasioned  by  those 
prickings.  The  limbs,  too,  were  found  more  capable 
of  voluntary  motion,  and  seemed  to  receive  strength. 
A  man,  for  instance,  who  could  not  the  first  day  Uft  the 
lame  hand  from  off  his  knee,  wouki  the  next  day  raise 
it  four  or  five  inches,  the  third  day  higher ;  and,  on  the 
fifth  day  was  able,  but  with  a  feeble,  languid  motion,  to 
take  off  his  hat.  These  appearances  gave  great  spirits 
to  the  patients,  and  made  them  hope ^ a  perfect  cure; 
but  I  do  not  remember,  that  I  ever  saw  any  amend- 
ment after  the  fifth  day ;  which  the  patients  perceiving, 
and  finding  the  shocks  pretty  severe,  they  became  dis- 
couraged, went  home,  and  m  a  short  time  relapsed ;  so 
that  I  never  knew  any  advantage  from  electricity  in 
palsies,  that  was  permanent  And  how  for  the  appar- 
ent, temporary  advantage  might  arise  from  the  exercise 
in  the  patients'  journey,  and  coming  dafly  to  my  house, 
or  from  the  spirits  given  by  the  hope  of  success,  en- 
ablmg  them  to  exert  more  strength  in  moving  their 
limbs,  I  will  not  pretend  to  say. 

Perhaps  some  permanent  advantage  nught  have  been 
obtained,  if  the  electric  shocks  had  been  accompanied 
with  proper  medidne  and  regimen,  under  the  direction 
of  a  skilful  physician.  It  may  be,  too,  that  a  few  great 
strokes,  as  given  in  my  method,  may  not  be  so  proper 
as  many  small  ones ;  since,  by  the  account  from  Scot- 
land of  a  case,  in  which  two  hundred  shocks  from  a 
phial  were  given  daily,  it  seems,  that  a  perfect  cure  has 
been  made.  As  to  any  uncommon  strength  supposed 
to  be  in  the  machine  used  in  that  case,  I  imagme  it 
could  have  no  share  in  the  effect  produced ;  since  the 
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strength  of  the  diock  fh>m  charged  glass  is  in  propor» 
tioii  to  the  quantity  of  surface  of  the  glass  coated ;  so 
that  my  ^ocks  from  those  large  jars  must  have  beett 
much  greater  than  any  that  could  be  received  from  a 
jMal  held  in  the  hand. 
I  am,  with  great  respect.  Sir, 

Tour  most  obedient  servant, 

B.  Feanklin. 


rro  raoMAS  hubbard,  at  boston. 
Electrical  .Spparatvs.  —  Description  of  a  Battery. 

London,  128  April,  1758. 

Sir, 

In  pursuance  of  Mr.  Winthrop*s  memorandum,  which 
I  lately  received  from  you,  through  the  hands  of  Mr. 
Mico,  I  have  procured  and  delivered  to  him  Ae  fol- 
lowing things,  viz. 

A  mahogany  case  lined  with  lead,  containing  thirty-* 
five  square  glass  botdes,  in  five  rows,  seven  in  a  row. 

A  glass  globe  of  the  same  size  and  kind  with  that  I 
used  at  Philadelphia,  and  mounted  in  the  same  manner. 

A  large  glass  cylinder,  mounted  on  an  iron  axis  with 
brass  caps ;  this  form  being  most  used  here,  and  thought 
better  Aan  the  globe,  as  a  long,  narrow  cushion  will 
dectrify  a  greater  surface  at  the  same  thne. 

The  bottles  have  necks,  which  I  think  better  than 
to  be  quite  open ;  for  so  they  would  either  be  exposed 
to  the  dust  and  damp  of  the  air,  if  they  had  no  stop- 
pers, or  the  stoppers  would  be  too  near  together  to 
admit  of  electrifying  a  single  bottle,  or  row  of  bottles ; 
there  is  only  a  little  more  difficulty  in  lining  the  mside 
with  tinfoil,  but  that  is  chiefly  got  over  by  cutting  it 

VOL.  V.  46  EE 
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mto  narrow  strips,  and  guiding  them  in  with  a  stick 
Jiat  at  one  end,  to  apply  the  more  conveniently  to  the 
pasted  side  of  the  glass.  I  would  haye  coated  them 
myself,  if  the  time  had  not  been  too  short  I  send  the 
tinfoil,  which  I  got  made  of  a  proper  breadth  for  the 
purpose;  they  should  be  coated  nine  inches  high, 
which  brings  the  coating  just  even  with  the  edge  of 
the  case.  The  tinfoil  is  ten  inches  broad,  which  allows 
for  lapping  over  the  bottom. 

I  have  bored  the  holes  m  all  the  stoppers  for  the 
communicating  wires,  provided  all  the  wires,  and  fixed 
one  or  two  to  show  the  manner.  Each  wire,  to  go 
mto  a  bottle,  is  bent  so  that  the  two  ends  go  in  and 
spring  agamst  the  inside  coating  or  lining.  The  middle 
of  the  wire  goes  up  mto  the  stopper,  with  an  eye, 
through  which  the  long  communicating  wires  pass,  that 
connect  all  the  botdes  in  one  row. 

To  form  occasional  communications  with  more  rows^ 
there  must  be,  on  the  long  wires  of  the  second  and 
fourth  rows,  four  other  movable  wires,  which  I  call 
cross-wires,  about  two  inches  and  a  half  long,  with  a 
small  ball  of  any  metal  about  the  size  of  a  pistol-bullet 
at  each  end.  The  ball  of  one  end  is  to  have  a  hole 
through  the  middle,  so  that  it  may  be  slipped  on  the 
long  wire ;  and  one  of  these  cross- wires  is  to  be  placed 
between  the  third  and  fourth  botdes  of  the  row  at  each 
end;  and  on  each  of  the  abovementioned  rows,  that 
is,  two  to  each  row,  they  must  be  made  to  turn  easy 
on  the  wires,  so  that  when  you  would  charge  only  the 
middle  row,  you  turn  two  of  them  back  on  the  first, 
and  two  on  the  fifth  row,  then  the  middle  row  will 
be  unconnected  with  the  others.  When  you  would 
charge  more  rows,  you  turn  them  forwards  or  back- 
wards, so  as  to  have  the  communication  completed  with 
just  the  number  of  rows  you  want 
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The  brass  1  andles  of  the  case  communicate  with  the 
outside  of  the  bottles,  when  you  wbh  to  make  the 
electrical  circuit 

I  see,  now  I  hare  wrote  it,  that  the  greatest  part  of 
this  letter  would  have  been  more  properly  addressed  to 
Mr.  Winthrop  hhnself ;  *  but  probably  you  will  send  it 
to  him  with  the  things,  and  that  wiU  answer  the  end* 
Be  pleased  to  tender  my  best  respects  to  him  and  the 
rest  of  the  gentlemen  of  the  College. 

I  am,  with  great  esteem  and  regard,  Sir, 
Your  most  obliged  humble  servant, 

B.  Franklut. 

P.  S.  I  beg  the  College  will  do  me  the  favor  to 
accept  a  Virgil,  which  I  send  in  the  case,  thought  to 
be  the  most  curiously  printed  of  any  book  hitherto  done 
in  the  world.t 


TO   BR.  WILLIAM   HEBERDEN,   AT  LOlfDON. 

On  the  Electricity  of  the  Tourmalin. 

Crayen  Street,  7  June,  1759. 

Sir, 
I  now  return  the  smallest  of  your  two  tourmalins, 
with  hearty  thanks  for  your  kind  present  of  the  other, 
which  though  I  value  highly  for  its  rare  and  wonderful 
properties,  I  shall  ever  esteem  it  more  for  the  friendship 
I  am  honored  with  by  the  giver. 

*  At  that  time  Professor  of  Mathematics  and  Natural  Philosophy  in 
Harvard  Univeisity,  for  which  institution  the  electrical  apparatus  de- 
scribed in  this  letter  was  designed. — Editob. 

t  A  copy  of  Baskerville's  quarto  edition  of  Virgil,  printed  the  year 
before  at  Birmingham,  and  perhaps  the  most  beautiful  of  the  various 
works  by*  which  this  celebrated  type-founder  and  printer  gained  the 
praise  of  <*  uniting,  in  a  sinff  ilarly  happy  manner,  the  elegance  of  Plan- 
tin  with  the  clearness  of  the  Elzevirs."  —  Editob. 
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I  hear  that  the  negative  electricity  of  one  side  of  the 
tourmalin,  when  heated,  is  absolutely  denied  (and  9H 
that  has  been  related  of  it  ascribed  to  prejudice  in  favor 
of  a  system)  by  some  ingenious  gentl^nen  abroad,  who 
profess  to  have  made  the  exp^iments  on  the  stone  with 
care  and  exactness.  The  experiments  have  succeeded 
differently  with  me ;  yet  I  would  not  call  the  accuracy 
of  those  gentlemen  in  question*  Possibly  the  touima- 
lins  they  have  tried  were  not  properly  cut ;  so  that  the 
positive  and  negative  powers  were  obliquely  placed,  or 
in  some  manner  whereby  their  effects  w&re  confused, 
or  the  negative  parts  more  easily  supplied  by  the  posi- 
tive. Perhaps  the  lapidaries,  who  have  hitherto  cut 
these  stones,  had  no  regard  to  the  situation  of  the 
two  powers,  but  chose  to  make  the  faces  of  the  stone 
where  they  could  obtain  the  greatest  breadth,  or  some 
other  advantage  in  the  form.  If  any  of  these  stones, 
in  their  natural  state,  can  be  procured  here,  I  think  it 
would  be  right  to  endeavour  finding,  before  they  are 
cut,  the  two  sides  that  contain  the  opposite  powers,  and 
make  the  faces  there.  Possibly,  in  that  case,  the  effects 
might  be  stronger,  and  more  distinct ;  for,  though  both 
these  stones,  that  I  have  examined,  have  evidently  the 
two  properties,  yet,  without  the  full  heat  given  by  boil- 
ing water,  they  are  sx^newhat  confused;  the  virtue 
seems  strongest  towards  one  end  of  the  face ;  and  in 
the  middle,  or  neso*  the  other  end,  scaroe  discernible ; 
and  the  negative,  I  think,  always  weaker  than  the 
positive. 

I  have  had  the  large  one  new  cut,  so  as  to  make  both 
sides  alike,  and  find  the  change  of  form  has  made  no 
change  of  power,  but  the  properties  of  each  side  rem^ 
die  same  as  I  found  them  before.  It  is  now  set  in  a 
ling  in  such  a  manner  as  to  turn  on  an  axis,  that  I  may 
conveniently,  in  making  experiments,  come  at  both  sides 
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of  the  stone.  The  little  rim  of  gold  it  is  set  m,  has 
made  no  alteration  in  its  effects.  The  warmth  of  my 
finger,  when  I  wear  it,  is  sufficient  to  give  it  some  de- 
gree of  electricity,  so  that  it  is  always  ready  to  attract 
light  bodies. 

The  following  experiments  have  satisfied  me,  that 
M.  iBpinus's  account  of  the  positive  and  negative  states 
of  the  opposite  sides  of  the  heated  tourmalin  is  well 
founded. 

I  heated  the  large  stone  in  boiling  water. 

As  soon  as  it  was  dry,  I  brought  it  near  a  very  smaO 
cork  ball,  that  was  suspended  by  a  silk  thread. 

The  baU  was  attracted  by  one  face  of  the  stonep 
which  I  call  ^,  and  then  repeUed* 

The  ball  in  that  state  was  also  repelled  by  the  posi-* 
tively  charged  wire  of  a  phial,  and  attracted  by  the 
other  side  of  the  stone,  B. 

The  stone  bemg  afresh  heated,  and  the  side  B 
brought  near  the  ball,  it  was  first  attracted,  and  pres- 
ently after  repelled,  by  that  side. 

In  this  second  state  it  was  repelled  by  the  negatively 
dbarged  wire  of  a  phiaL 

Therefore,  if  the  principles  now  generally  received^ 
relating  to  positive  and  negative  electricity,  are  true, 
the  side  ^  of  the  large  stone,  when  the  stone  is  heated 
in  wat^,  is  in  a  positive  state  of  electricity ;  and  the 
side  Bf  in  a  negative  state. 

The  same  experiments  b^g  made  with  the  small 
stone,  stuck  by  one  edge  on  the  end  of  a  small  glass 
tube,  with  seaOng-wax,  the  same  effects  are  produced. 
The  flat  side  of  .the  smaDi  stone  gives  the  signs  of  posi- 
tive electricity ;  the  high  side  gives  the  signs  of  nega- 
tive electricity. 

Again. 

I  suspended  the  small  stone  by  a  silk  thread. 

BE* 
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[  heated  it,  as  it  hung,  in  boiling  water. 

I  heated  the  large  one  in  boilmg  water. 

Then  I  brought  the  lai^e  stone  near  to  the  suspend- 
ed small  one; 

Which  immediately  turned  its  flat  side  to  the  side 
B  of  the  large  stone,  and  would  cUng  to  it 

I  turned  the  ring,  so  as  to  present  the  side  Jl  of  the 
large  stone  to  the  flat  side  of  the  small  one. 

The  flat  side  was  repelled,  and  the  small  stone,  turn- 
ing quick,  applied  its  high  side  to  the  side  Jl  of  the 
large  one. 

This  was  precisely  what  ought  to  happen,  on  the 
supposition,  that  the  flat  side  of  the  small  stone,  when 
heated  in  water,  is  positive,  and  the  high  side  negative ; 
the  side  Jl  of  the  large  stone  positive,  and  the  side  B 
negative. 

The  efiect  was  apparendy  the  same  as  would  have 
been  produced,  if  one  magnet  had  been  suspended  by 
a  thread,  and  the  different  poles  of  another  brought 
alternately  near  it 

I  find  that  the  fiatce  Jl  of  the  large  stone,  bemg  coated 
with  leaf  gold  (attached  by  the  white  of  an  egg,  which 
will  bear  dipping  in  hot  water),  becomes  quicker  and 
stronger  m  its  efiect  on  the  cork  ball,  repelling  it  the 
instant  it  comes  in  contact;  which  I  suppose  to  be 
occasioned  by  the  united  force  of  difierent  parts  of  the 
face,  collected  and  acting  together  through  the  metal 
I  am,  &c 

B.  Frankuit. 
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FROM   £•  EIXKERSLEY   TO   BENJAMIN  FRANKLIIT. 

Experiments  an  boiling  Watery  and  Glass  heated  by 
boiling  Water. — Doctrine  of  Reptdsion  in  electrized 
Bodies  doubted. — Electricity  of  the  Atmosphere  at 
different  Heights.  —  Electrical  Horse-race.  —  Electri- 
cal Thermometer.  —  In  what  Cases  the  Electrical 
Fire  produces  Heat.  —  Wire  lengthened  by  Electrvd" 
ty.  —  Good  Effect  of  a  Rod  on  the  House  of  Mr. 
West,  of  Philadelphia. 

Philadelphia,  13  Maich,  1761. 

Sir, 

Having  lately  made  the  following  experiments,  I  yeiy 
cheerfully  communicate  them,  in  hopes  of  giving  you 
some  degree  of  pleasure,  and  exciting  you  to  further 
explore  your  favorite,  but  not  quite  exhausted  subject, 
electricity. 

I  placed  myself  on  an  electric  stand,  and,  being  well 
electrized,  threw  my  hat  to  an  unelectrized  person,  at 
a  considerable  distance,  on  another  stand,  and  found 
that  the  hat  carried  some  of  the  electricity  with  it ;  for, 
upon  gomg  immediately  to  the  person  who  received  it, 
and  holdmg  a  flaxen  thread  near  him,  I  perceived  he 
was  electrized  sufficiently  to  attract  the  thread. 

I  then  suspended  by  silk  a  broad  plate  of  metal,  and 
electrized  some  boiling  water  under  it,  at  about  four 
feet  distance,  expecting  that  the  vapor,  which  ascended 
plentifully  to  the  plate,  would,  upon  the  principle  of  the 
foregoing  experiment,  cany  up  some  of  the  electricity 
with  it ;  but  was  at  length  fully  convinced,  by  several 
repeated  trials,  that  it  left  all  its  share  thereof  behind. 
This  I  know  not  how  to  account  for ;  but  does  it  not 
seem  to  corroborate  your  hjrpothesis,  that  the  vapors 
of  which  the  clouds  are  formed,  leave  their  share  of 
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electricity  behind,  in  the  common  stock,  and  ascend  in 
the  negative  state? 

I  put  boiling  water  into  a  coated  Florence  flask,  and 
found  that  the  heat  so  enlarged  the  pores  of  the  glas% 
that  it  could  not  be  charged.  The  electricity  passed 
through  as  readily,  to  all  appearance,  as  through  metal ; 
the  charge  of  a  three-pint  bottle  went  freely  through, 
without  injuring  the  flask  in  the  least  When  it  be- 
came almost  cold,  I  could  charge  it  as  usual  Would 
not  this  experiment  convince  the  Abbe  Nollet  of  his 
egregious  mistake?  For,  while  the  electririty  went 
fairly  through  the  glass,  as  he  contends  it  always  does, 
the  glass'  could  not  be  charged  at  all 

I  took  a  slender  piece  of  cedar,  about  eighteen  inch- 
es long,  fixed  a  brass  cap  in  the  middle,  thrust  a  pia 
horizontally  and  at  right  angles,  through  each  end  (the 
points  in  contrary  directions),  and  hung  it,  nicely  bal- 
anced, like  the  needle  of  a  compass,  on  a  pm,  about  six 
inches  long,  fixed  in  the  centre  of  an  electric  stand 
Then,  electrizmg  the  stand,  I  had  the  pleasure  of  see- 
ing what  I  expected ;  the  wooden  needle  turned  round, 
carrying  the  pins  with  their  heads  foremost  I  then 
electrized  the  stand  negatively,  expecting  the  needle 
to  turn  the  contrary  way,  but  was  extremely  disappoint- 
ed, for  it  went  still  the  same  way  as  before.  When  the 
stand  was  electrized  positively,  I  suppose  that  the  nat- 
ural quantity  of  electricity  in  the  ahr,  being  mcreased  on 
one  side  by  what  issued  from  the  points,  the  needle 
was  attracted  by  the  lesser  quantity  on  the  other  side» 
When  electrized  negatively,  I  suppose  that  the  natural 
quantity  of  electricity  in  the  air  was  diminished  near 
the  points ;  in  consequence  whereof^  the  equilibrium  he- 
mg  destroyed,  the  needle  was  attracted  by  the  greater 
quantity  on  the  o{^site  side. 

The   doctrine  of  repulsion,  m  electrized  bodies,  I 
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begin  to  be  somewhat  doubtful  of.  I  think  all  the  phe- 
nomena on  which  it  is  founded  may  be  well  enough 
accounted  for  without  it.  Will  not  cork  balls,  electrized 
negatively,  separate  as  far  as  when  electrized  positively? 
And  may  not  their  separation  in  both  cases  be  account- 
ed for  upon  the  same  principle,  namely,  the  mutual  at- 
traction of  the  natural  quantity  m  ihe  air,  and  that 
which  is  denser  or  rarer  in  the  cork  balls  ?  it  bemg  oae 
of  the  established  laws  of  this  fluid,  that  quantities  of 
different  densities  shall  mutually  attract  each  other,  in 
order  to  restore  the  equilibrium. 

I  can  see  no  reason  to  conclude  that  the  air  has  not 
its  share  of  the  common  stock  of  electricity,  as  well  as 
glass,  and,  perhaps,  all  other  electrics  per  se.  For, 
though  the  air  will  admit  bodies  to  be  electrized  in  it, 
either  positively  or  negatively,  and  will  not  readily  carry 
off  the  redundancy  in  the  one  case,  or  supply  the  de- 
ficiency in  the  other;  yet,  let  a  person  in  the  negative 
state,  out  of  doors  in  the  dark,  when  the  air  is  dry, 
hold,  with  his  arm  extended,  a  long  sharp  needle, 
pointing  upwards,  and  he  will  soon  be  convmced  that 
electricity  may  be  drawn  out  of  the  air;  not  very  plen- 
tifully, for,  being  a  bad  conductor,  it  seems  loath  to  part 
with  it,  but  yet  some  will  evidently  be  collected.  The 
air  near  the  person's  body,  having  less  than  its  natural 
quantity,  will  have  none  to  spare ;  but,  his  arm  bemg 
extended,  as  above,  some  will  be  collected  from  the 
remoter  au*,  and  will  appear  luminous,  as  it  converges 
to  the  point  of  the  needle. 

Let  a  person  electrized  negatively  present  the  point 
of  a  needle,  horizontally,  to  a  cork  baJl,  suspended  by 
silk,  and  the  ball  will  be  attracted  towards  the  pcMnt, 
tin  it  has  parted  with  so  much  of  its  natural  quantity 
of  electricity,  as  to  be  in  the  negative  state  in  the  same 
degree  with  the  person  who  holds  the  needle ;  then  it 
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\vill  recede  from  the  point,  being,  as  I  suppose,  attracted 
the  contrary  way  by  the  electricity  of  greater  density 
in  the  air  behind  it  But,  as  this  opinion  seems  to  de- 
viate from  electrical  orthodoxy,  I  should  be  glad  to  see 
these  phenomena  better  accounted  for  by  your  superior 
and  more  penetrating  genius. 

Whether  the  electricity  in  the  air,  in  clear,  dry  weath- 
er, be  of  the  same  density  at  the  height  of  two  or  three 
hundred  yards,  as  near  the  surface  of  the  earth,  may 
be  satisfactorily  determined  by  your  old  experiment  of 
the  kite.  The  twine  should  have  throughout  a  very 
small  wire  m  it,  and  the  ends  of  the  wire,  where  the 
several  lengths  are  united,  ought  to  be  tied  down  with 
a  waxed  thread,  to  prevent  their  acting  in  the  maimer 
of  pomts.  I  have  tried  the  experiment  twice,  when 
the  air  was  as  dry  as  we  ever  have  it,  and  so  clear  that 
not  a  cloud  could  be  seen,  and  found  the  twme  each 
time  in  a  small  degree  electrized  positively.  The  kite 
had  three  metalline  points  fixed  to  it ;  one  on  the  top, 
and  one  on  each  side.  That  the  twine  was  electrized, 
appeared  by  the  separating  of  two  small  cork  balls,  sus- 
pended on  the  twine  by  fine  flaxen  threads,  just  above 
where  the  silk  was  tied  to  it,  and  sheltered  from  the 
wmd.  That  the  twine  was  electrized  positively,  was 
proved  by  applying  to  it  the  wire  of  a  charged  bottle, 
which  caused  the  balls  to  separate  further,  without  first 
commg  nearer  together.  This  experiment  showed,  that 
the  electricity  in  the  air,  at  those  times,  was  denser 
above  than  below.  But  that  cannot  be  always  the 
case;  fcM-,  you  know,  we  have  frequently  found  the 
thunder-clouds  in  the  negative  state,  attracting  electrici- 
ty fix)m  the  earth ;  which  state,  it  is  probable,  they  are 
always  in  when  first  formed,  and  till  they  have  received 
a  sufficient  supply.  How  they  come  afterwards,  to- 
wards the  latter  end  of  the  gust,  to  be  in  the  positive 
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State,  which  is  sometimes  the  case,  is  a  subject  for  fur- 
ther inquiry. 

After  the  above  experiments  with  the  wooden  needle, 
I  formed  a  cross,  of  two  pieces  of  wood  of  equal  length, 
intersectmg  each  other  at  right  angles  in  the  middle^ 
hung  it  horizontally  upon  a  central  pin,  and  set  a  light 
horse,  with  his  rider,  upon  each  extremity ;  whereupon, 
the  whole  being  nicely  balanced,  and  each  courser 
urged  on  by  an  electrized  pomt  of  a  pair  of  spurs,  I 
was  entertained  with  an  electrical  horse-race. 

I  have  contrived  an  electrical  air-thermometer,  and 
made  several  experiments  with  it,  that  have  afforded 
me  much  satisfaction  and  pleasure.  It  is  extremely 
sensible  of  any  alteration  in  the  state  of  the  mcluded 
sdr,  and  fully  determmes  that  controverted  pomt,  wheth- 
er there  be  any  heat  in  the  electric  fire.  By  the  en- 
closed draft,  and  the  following  description,  you  will 
readily  apprehend  the  construction  of  it  (See  Plate  11.) 

JljB  is  a  glass  tube,  about  eleven  inches  long,  and 
one  inch  diameter  in  the  bore.  It  has  a  brass  ferrule 
cemented  on  each  end,  with  a  top  and  bottom  part,  C 
and  D,  to  be  screwed  on,  air-tight,  and  taken  off  at 
pleasure.  In  the  centre  of  the  bottom  part,  Z>,  is  a 
male  screw,  which  goes  into  a  brass  nut,  in  the  ma- 
hogany pedestal  E.  The  wh^s,  F  and  G,  are  for  the 
electric  fire  to  pass  through,  darting  from  one  to  the 
other.  The  wire  O  extends  through  the  pedestal  to  IT, 
and  may  be  raised  and  lowered  by  means  of  a  male 
screw  on  it  The  wire  F  may  be  taken  out,  and  the 
hook  /  be  screwed  into  its  place.  JT  is  a  glass  tube, 
with  a  small  bore,  open  at  both  ends,  cemented  in  the 
brass  tube  Z,  which  screws  mto  the  top  part  C.  The 
lower  end  of  the  tube  K  is  immersed  in  water,  colored 
with  cochineal,  at  the  bottom  of  the  tube  ^,  B.  (I  used, 
at  first,  colored  spuits  of  wine ;  but,  in  one  experiment 
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I  made,  it  took  fire.)  On  the  top  of  the  tube  K  is  ce- 
mented, for  ornament,  a  brass  ferrule,  with  a  head 
screwed  on  it,  which  has  a  small  air-hole  through  its 
side,  at  a.  The  wire  6  is  a  small  round  spring,  that 
embraces  the  tube  J^  so  as  to  stay  wherever  it  b 
placed.  The  weight  M  is  to  keep  straight  whatever 
may  be  suspended,  in  the  tube  ^,  By  on  the  hook  /. 
Air  must  be  blown  through  the  tube  JtT,  into  the  tube 
A^Bj  till  enough  is  intruded  to  raise,  by  its  elastic  force, 
a  column  of  the  colored  water  m  the  tube  JST,  up  to  c^ 
or  thereabouts ;  and  then,  the  gage-wire  b  bemg  slipped 
down  to  the  top  of  the  column,  the  thermometer  is 
ready  for  use. 

I  set  the  thermometer  on  an  electric  stand,  with  the 
chain  JV*  fixed  to  the  prime  conductor,  and  kept  it 
well  electrized  a  considerable  time ;  but  this  produced 
no  sensible  effect ;  which  shows,  that  the  electric  fire, 
when  in  a  state  of  rest,  has  no  more  heat  than  the  air, 
and  other  matter  wherem  it  resides. 

When  the  wires  F  and  (?  are  in  contact,  a  laige 
charge  of  electricity  sent  through  them,  even  that  of 
my  case  of  five  and  thirty  bottles,  containing  above 
thirty  square  feet  of  coated  glass,  will  produce  no  rare- 
faction of  the  au*  mcluded  m  the  tube  A^  B;  which 
shows  that  the  wires  are  not  heated  by  the  fire's  pass- 
ing through  them. 

When  the  wires  are  about  two  inches  apart,  the 
charge  of  a  three-pint  bottle,  darting  from  one  to  the 
other,  rarefies  the  air  very  evidently ;  which  shows,  I 
think,  that  the  electric  fire  must  produce  heat  in  itself, 
as  well  as  in  the  air,  by  its  rapid  motion. 

The  charge  of  one  of  ^xajc.glass  jars,  (which  will  con- 
tain about  five  gallons  ^d!.  a;  half,  wine  measure,)  dart- 
mg  bom  wire  to  wke,  1^%  by  the  disturbance  it  gives 
the  air,  repelling  it  in  all  directions,  raise  the  column  in 
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the  tube  i^  up  to  (^  or  thereabouts ;  and  the  charge  of 
the  aboyementioned  case  of  bottles  will  raise  it  to  the 
top  of  the  tube.  Upon  the  air's  coalescmg,  the  column, 
by  its  gravity,  instantly  subsides,  till  it  is  in  equilibrio 
with  the  rarefied  air ;  it  then  gradually  descends  as  the 
air  cools,  and  settles  where  it  stood  before.  By  care- 
fully observing  at  what  height  above  the  gage- wire  b 
the  descending  column  first  stops,  the  degree  of  rare- 
faction is  discovered,  which,  in  great  explosions,  is  very 
considerable. 

I  hung  in  the  thermometer,  successively,  a  strip  of 
wet  writing-paper,  a  wet  flaxen  and  woollen  thread,  a 
blade  of  green  grass,  a  filament  of  green  wood,  a  fine 
silver  thread,  a  very  smsfl  brass  wire,  and  a  strip  of  gilt 
paper;  and  found  that  the  charge  of  the  abovemen- 
tioned  glass  jar,  passing  through  each  of  these,  especial- 
ly the  last,  produced  heat  enough  to  rarefy  the  air  very 
perceptibly. 

I  then  suspended,  out  of  the  thermometer,  a  piece 
of  small  harpsichord  avu^  about  twenty-four  inches 
long,  with  a  poimd  weight  at  the  lower  end,  and  sent 
the  charge  of  the  case  of  five  and  thirty  botdes  through 
it,  whereby  I  discovered  a  new  method  of  wire-drawing. 
,  The  vdre  was  red-hot  the  whole  length,  well  annealed, 
and  above  an  inch  longer  than  before.  A  second  charge 
melted  it;  it  parted  near  the  middle,  and  measured, 
when  the  ends  were  put  together,  four  inches  longer 
than  at  first  This  experiment,  I  rememl)er,  you  pro- 
posed to  me  before  you  left  Philadelphia ;  but  I  never 
tried  it  till  now.  That  I  might  have  no  doubt  of  the 
wire's  being  hot  as  well  as  red,  I  repeated  the  experi- 
ment on  another  piece  of  the  same  wire,  encompassed 
with  a  goose-quill,  filled  with  loose  grains  of  gunpowder; 
which  took  fire  as  readily  as  if  it  had  been  touched 
with  a  red-hot  poker.    Also  tinder,  tied  to  another 
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piece  of  the  wire,  kindled  by  it  I  tried  a  wire  about 
three  times  as  big,  but  could  produce  no  such  effects 
with  that. 

Hence  it  appears  that  the  electric  fire,  though  it  has 
no  sensible  heat  when  in  a  state  of  rest,  will,  by  its  yio- 
lent  motion,  and  the  resistance  it  meets  with,  produce 
heat  m  other  bodies  when  passing  through  them,  pro- 
vided they  be  small  enough.  A  large  quantity  will  pass 
through  a  large  wire  without  produdng  any  sensible 
heat ;  when  the  same  quantity,  passing  through  a  very 
small  one,  being  there  confined  to  a  narrower  passage, 
the  particles  crowding  closer  together  and  meeting 
with  greater  resistance,  wiU  make  it  red-hot,  and  eveo^ 
melt  it 

Hence  lightning  does  not  melt  metal  by  a  cold  fusion, 
as  we  formerly  supposed ;  but,  when  it  passes  through 
the  blade  of  a  sword,  if  the  quantity  be  not  very  great, 
it  may  heat  the  pomt  so  as  to  melt  it,  while  the  broad* 
est  and  thickest  part  may  not  be  sensibly  v^armer  than 
before. 

And,  when  trees  or  houses  are  set  on  fire  by  the 
dreadful  quantity  which  a  cloud,  or  the  earth,  some- 
times discharges,  must  not  the  heat,  by  which  the  wood 
is  first  kindled,  be  generated  by  the  lightning's  violent 
motion,  through  the  resisting  combustible  matter? 

If  lightning,  by  its  rapid  motion,  produces  heat  in 
Uself,  as  well  as  in  other  bodies,  (and  that  it  does,  I 
think  is  evident  fi*om  some  of  the  foregoing  experi- 
ments made  with  the  thermometer),  then  its  sometimes 
singeing  the  hair  of  animals  killed  by  it,  may  easily  be 
accounted  for.  And  the  reason  of  its  not  always  doing 
so,  may  perhaps  be  this ;  the  quantity,  though  sufficient 
to  kill  a  large  animal,  may  sometimes  not  be  great 
enough,  or  not  have  met  with  resistance  enough,  to 
become,  by  its  motion,  burning  hot 
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We  find  that  dwelling-houses,  struck  with  lightning, 
are  seldom  set  on  fire  by  it ;  but,  when  it  passes  through 
bams,  with  hay  or  straw  in  them,  or  store-houses,  con* 
taining  large  quantities  of  hemp,  or  such  like  matter, 
they  seldom,  if  ever,  escape  a  conflagration;  which 
may,  perhaps,  be  owing  to  such  combustibles  being 
apt  to  kindle  with  a  less  degree  of  heat  than  is  neces- 
sary to  kindle  wood. 

We  had  four  houses  in  this  city,  and  a  vessel  at  one 
of  the  wharfs,  struck  and  damaged  by  lightning  last 
summer.  One  of  the  houses  was  struck  twice  in  the 
same  storm.  But  I  have  the  pleasure  to  inform  you, 
that  your  method  of  preventing  such  terrible  disasters 
has,  by  a  fact  which  had  Uke  to  have  escaped  our 
knowledge,  given  a  very  convincing  proof  of  its  great 
utility,  and  is  now  in  higher  repute  with  us  than  ever. 

Hearing,  a  few  days  ago,  that  Mr.  William  West, 
merchant  in  this  city,  suspected  that  the  lightning,  in 
one  of  the  thunder-storms  last  summer,  had  passed 
through  the  iron  conductor,  which  he  had  provided  for 
the  security  of  his  house,  I  waited  on  him,  to  mquire  * 
what  ground  he  might  have  for  such  suspicion.  Mn 
West  informed  me,  that  his  family  and  neighbours  were 
all  stunned  with  a  very  terrible  explosion,  and  that  the 
flash  and  crack  were  seen  and  heard  at  the  same  in* 
stant  Whence  he  concluded,  that  the  lightning  must 
have  been  very  near,  and,  as  no  house  in  the  neigh- 
bourhood had  suffered  by  it,  that  it  must  have  passed 
through  his  conductor.  Mr.  White,  his  clerk,  told  me 
that  he  was  sitting,  at  the  time,  by  a  window,  about 
two  feet  distant  from  the  conductor,  leaning  agamst  the 
brick  wall  with  which  it  was  in  contact;  and  that  he 
felt  a  smart  sensation,  like  an  electric  shock,  in  that  part 
of  his  body  which  touched  the  wall  Mr.  West  further 
informed  me,  that   a   person  of  undoubted   veracity 
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assured  him,  that,  being  ia  the  door  of  an  opposite 
house,  on  the  other  side  of  Water  Street  (which  you 
know  is  but  narrow),  he  saw  the  lightning  diffused  over 
the  pavement,  which  was  then  very  wet  with  rain,  to 
the  distance  of  two  or  three  yards  from  the  foot  of  the 
conductor;  and  that  another  person  of  very  good  credit 
told  him,  that  he,  being  a  few  doors  off  on  the  other 
side  of  the  street,  saw  the  lightning  above,  darting  in 
such  direction  that  it  appeared  to  him  to  be  directly 
over  that  pointed  rod. 

Upon  receiving  this  information,  and  bemg  desirous 
of  further  satisfaction,  there  being  no  traces  of  the  light- 
ning to  be  discovered  in  the  conductor  as  far  as  we 
could  examine  it  below,  I  proposed  to  Mr.  West  our 
going  to  the  top  of  the  house,  to  examine  the  pointed 
rod,  assuring  him,  that,  if  the  lightning  had  passed 
through  it,  the  point  must  have  been  melted ;  and,  to 
our  great  satisfaction,  we  found  it  so.  This  iron  rod 
extended  in  height  about  nme  feet  and  a  half  above  a 
stack  of  chimneys  to  which  it  was  fixed  (though  I  sup- 
pose three  or  four  feet  would  have  been  sufficient)  It 
was  somewhat  more  than  half  an  inch  diameter  in  the 
thickest  part,  and  tapering  to  the  upper  end.  The  con- 
ductor, from  the  lower  end  of  it  to  the  earth,  consisted 
of  square  iron  nail-rods,  not  much  above  a  quarter  of 
an  inch  thicks  connected  together  by  int^iinking  joints. 
It  extended  down  the  cedar  roof  to  the  eaves,  and  from 
thence  down  the  wall  of  the  house,  four  story  and  a 
half,  to  the  pavement  m  Water  Street,  bemg  fastened 
to  the  wall,  in  several  places,  by  small  iron  hooks.  The 
lower  end  was  fixed  to  a  ring,  m  the  top  of  an  iron 
stake,  that  was  driven  about  four  or  five  feet  into  the 
ground. 

The  abovementioned  iron  rod  had  a  hole  in  the  tc^ 
oi  it,  about  two  inches  deep,  wherein  was  inserted  a 
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brass  wire»  about  two  lines  thick,  and,  when  first  put 
there,  about  ten  inches  long,  terminatmg  in  a  very  acute 
point;  but  now  its  whole  length  was  no  more  than 
seven  inches  and  a  half,  and  the  top  very  blunt  Some 
of  the  metal  appears  to  be  missmg,  the  slenderest  part 
of  the  wire  bemg,  as  I  suspect,  consumed  into  smoke. 
But  some  of  it,  where  the  wire  was  a  litde  thicker, 
being  only  melted  by  the  lightning,  sunk  down,  while 
in  a  fluid  state,  and  formed  a  rough,  irregular  cap,  lower 
on  one  side  than  the  other,  roimd  the  upper  end  of 
what  remained,  and  became  mtimately  united  therewith. 

This  was  all  the  damage  that  Mr.  West  sustamed 
by  a  terrible  stroke  of  lightning;  a  most  convincmg 
proof  of  the  great  utility  of  this  method  of  preventing 
its  dreadful  effects.  Surely  it  will  now  be  thought  as 
expedient  to  provide  conductors  for  the  lightning,  as 
for  the  rain. 

Mr.  West  was  so  good  as  to  make  me  a  present  of 
the  melted  wire,  which  I  keep  as  a  great  curiosity,  and 
long  for  the  pleasure  of  showing  it  to  you.  In  the  meai^ 
time,  1  beg  your  acceptance  of  the  best  representation 
I  can  give  of  it,  which  you  will  find  by  the  side  of  the 
thermometer,  drawn  in  its  full  dimensions  as  it  now  ap- 
pears. The  dotted  lines  above  are  intended  to  show 
the  form  of  the  wire  before  the  lightning  melted  it 

And  now.  Sir,  I  most  heartily  congratulate  you  on 
the  pleasure  you  must  have  in  finding  your  great  and 
well-grounded  expectations  so  far  fulfilled.  May  this 
method  of  security  fix)m  the  destructive  vidence  of  one 
of  the  most  awful  powers  of  nature  meet  with  such 
further  success,  as  to  induce  every  good  and  grateful 
heart  to  bless  God  for  the  important  discovery !  May 
the  benefit  thereof  be  diffused  over  the  whole  globe  I 
May  it  extend  to  the  latest  posterity  of  mankind,  and 
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make  the  name  of  Frankun,  like  that  of  Newtoit, 
immortal. 
I  am,  Sir,  ^ith  sincere  respect 
Your  most  obediait  and  most  hmnble  servant, 

Eben.  Ejnkersley. 


TO   £.  KIKNERSLEY. 

Jlnswer  to  some  of  the  foregoing  Subjects.  —  How  long 
the  Ley  den  Bottle  may  he  kept  charged. — Heated 
Glass  rendered  permeable  by  the  Electric  Fluid. — 
Electrical  Attraction  and  Repulsion.  —  Reply  to  other 
Subjects  in  the  preceding  Paper.  —  J>l\Mmeroms  Ways 
of  kindling  Hre. — Explosion  of  Water.  —  Knobs 
and  Points. 

London,  20  Febniaiy,  1763. 

Sir, 

I  received  your  ingenious  letter  of  the  12th  of  March 
last,  and  thank  you  cordially  for  the  account  you  give 
me  of  the  new  experiments  you  have  lately  made  in 
electricity.  It  is  a  subject  that  still  affords  me  pleasure, 
though  of  late  I  have  not  much  attended  to  it. 

Your  second  experiment,  m  which  you  attempted, 
without  success,  to  communicate  positive  electricity  by 
vapor  ascendmg  from  electrized  water,  reminds  me  of 
one  I  formerly  made,  to  try  if  negative  electricity  might 
be  produced  by  evaporation  only.  I  placed  a  large 
heated  brass  plate,  containing  four  or  five  square  feet, 
on  an  electric  stand ;  a  rod  of  metal,  about  four  feet 
long,  with  a  bullet  at  its  end,  extended  from  the  plate 
horizontally.  A  light  lock  of  cotton,  suspended  by  a 
fine  thread  from  the  ceiling,  hung  opposite  to,  and 
within  an  mch  of,  the  bullet.    I  then  sprinkled  the 
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heated  plate  with  water,  which  arose  fast  from  it  in 
vapor.  If  vapor  should  be  disposed  to  carry  off  the 
electrical,  as  it  does  the  common,  fire  from  bodies,  I 
expected  the  plate  would,  by  losing  some  of  its  natural 
quantity,  become  negatively  electrized.  But  I  could 
not  perceive,  by  any  motion  m  the  cotton,  that  it  was 
at  all  affected;  nor,  by  any  separation  of  small  cork 
balls  suspended  from  the  plate,  could  it  be  observed 
that  the  plate  was  in  any  manner  electrified. 

Mr.  Canton  here  has  also  found,  that  two  tea-cups, 
set  on  electric  stands,  and  filled,  one  with  boiling,  the 
other  with  cold  water,  and  equally  electrified,  continued 
equally  so,  notwithstanding  the  plentiful  evaporation 
firom  the  hot  water.  Your  experiment  and  his,  agree- 
ing, show  another  remarkable  difference  between  elec- 
tric and  common  fire.  For  the  latter  quits  most  readily 
the  body  that  contams  it,  where  water,  or  any  other 
fluid,  is  evaporatmg  from  the  surface  of  that  body,  and 
escapes  with  the  vapor.  Hence  the  method,  long  in 
use  in  the  East,  of  cooling  liquors  by  wrapping  the 
bottles  round  with  a  wet  cloth,  and  exposing  them  to 
the  wind.  Dr.  Cullen,  of  Edinburgh,  has  given  some 
experiments  of  cooling  by  evaporation;  and  I  was 
present  at  one  made  by  Dr.  Hadley,  then  Professor  of 
Chemistry  at  Cambridge,  when,  by  repeatedly  wetting 
the  ball  of  a  thermometer  with  spirit,  and  quickening 
the  evaporation  by  the  blast  of  a  bellows,  the  mercury 
fell  from  sixty-five,  the  state  of  warmth  m  the  common 
air,  to  seven,  which  b  twenty-two  degrees  below  freez- 
ing ;  and,  accordingly,  from  some  water  mixed  with  the 
spirit,  or  fi*om  the  breath  of  the  assistants,  or  both,  ice 
gathered  m  small  spicula  round  the  ball  to  the  thick- 
ness of  near  a  quarter  of  an  mch.  To  such  a  de- 
gree did  the  mercury  lose  the  fire  it  before  contained, 
which,  as  I  imagine,  took  the  opportunity  of  escapm^ 
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in  company  with  the  eyaporatmg  particles  of  the  sq^wit^ 
by  adhering  to  those  particles. 

Your  experiment  of  the  Florence  iBask  and  boiling 
water  is  very  curious.  I  have  repeated  it,  and  found 
it  to  succeed  as  you  describe  it,  in  two  flasks  out  of 
three.  The  third  would  not  charge  when  filled  with 
either  hot  or  cold  water.  I  repeated  it,  because  I  re- 
membered I  had  once  attempted  to  make  an  electric 
bottle  of  a  Flcx^nce  flask,  filled  with  cold  water,  but 
could  not  charge  it  at  all;  which  I  then  imputed  to 
some  imperceptible  cracks  in  the  small,  extremely  thin 
bubbles,  of  which  that  glass  is  full,  and  I  concluded 
none  of  that  kind  would  do.  But  you  have  shown  me 
my  mistake.  Mr.  Wilson  had  formerly  acquainted  us^ 
that  red-hot  glass  would  conduct  electricity ;  but  that 
so  small  a  degree  of  heat,  as  that  communicated  by 
boiling  water,  would  so  open  the  pores  of  extremely 
thin  glass,  as  to  suffer  the  electric  fluid  freely  to  pass^ 
was  not  before  known.  Some  experiments  similar  to 
yours  have,  however,  been  made  here,  before  the  re^ 
ceipt  of  your  letter,  of  which  I  shall  now  give  you  an 
account. 

I  formerly  had  an  opinion,  that  a  Leyden  bottki, 
charged  and  then  sealed  hermetically,  might  retain  its 
electricity  for  ever ;  but  having  afterwards  some  suspi- 
cion that  possibly  that  subtile  fluid  might,  by  slow,  im- 
perceptible degrees,  soak  through  the  glass,  and  in  time 
escape,  I  requested  some  of  my  friends,  who  had  con- 
veniences for  doing  it,  to  make  trial,  whether,  after  some 
months,  the  charge  of  a  bottle  so  sealed  would  be  sen- 
sibly diminished.  Being  at  Birmingham,  in  September, 
1760,  Mr.  Bolton  of  that  place  opened  a  bottle  that  had 
been  charged,  and  its  long  tube  neck  hermetically  sealed 
in  the  January  precedmg.  On  breaking  ofi*  the  end  of 
the  neck,  and  introducing  a  wire  into  it,  we  found  it 
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possessed  of  a  considerable  quantity  of  electricity,  which 
was  dischai^ed  by  a  snap  and  spark.  This  bottle  had 
\ua  near  seven  months  on  a  shelf,  in  a  closet,  in  contact 
with  bodies  that  would  undoubtedly  have  carried  off  all 
its  electricity,  if  it  could  have  come  readily  through  the 
glass.  Yet,  as  the  quantity  manifested  by  the  discharge 
was  not  apparently  so  great  as  might  have  been  ex- 
pected from  a  bottle  of  that  size  well  charged,  some 
doubt  remamed,  whether  part  had  escaped  while  the 
neck  was  sealing,  or  had  smce,  by  degrees,  soaked 
through  the  glass.  But  an  experiment  of  Mr.  Canton's, 
in  which  such  a  bottle  was  kept  under  water  a  week, 
without  having  its  electricity  in  the  least  impaired, 
seems  to  show,  that,  when  the  glass  is  cold,  though  ex-» 
tremely  thin,  the  electric  fluid  is  weU  retained  by  it  As 
that  ingenious  and  accurate  experimenter  made  a  dis- 
covery, like  yours,  of  the  effect  of  heat  in  rendermg 
thin  glass  permeable  by  that  fluid,  it  is  but  domg  him 
justice  to  give  you  his  account  of  it,  in  his  own  words, 
extracted  from  his  letter  to  me,  in  which  he  communi- 
cated it,  dated  October  31st,  1760,  viz. 

<^  Having  procured  some  thin  glass  balls,  of  about  an 
inch  and  a  half  in  diameter,  with  stems  or  tubes,  of 
eight  or  nine  inches  in  length,  I  electrified  them,  some 
positively  on  the  inside,  and  others  negatively,  after  the 
manner  of  charging  the  Leyden  botde,  and  sealed  them 
hermetically.  Soon  after  I  applied  the  naked  balls  to 
my  electrometer,  and  could  not  discover  the  least  sign 
of  their  being  electrical,  but  holding  them  before  the 
fire,  at  the  distance  of  six  or  eight  inches,  they  became 
strongly  electrical  in  a  very  short  tune,  and  more  so 
when  they  were  cooling.  These  balls  will,  every  time 
they  are  heated,  give  the  electrical  fluid  to,  or  take  it 
fit)m,  other  bodies,  according  to  the  plus  or  minus  state 
of  it  within  them.    Heating  them  fi*equendy,  I  find,  will 
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sensibly  diminish  their  po\9er ;  but  keeping  one  of  diem 
under  water  a  week  did  not  appear  m  the  least  degree 
to  impair  it  That  which  I  kept  under  water,  was 
charged  on  the  22d  of  September  last,  was  several 
times  heated  before  it  was  kept  m  water,  and  has  been 
heated  frequently  since,  and  yet  it  still  retains  its  virtue 
to  a  very  considerable  degree.  The  breaking  two  of 
my  balls  accidentally  gave  me  an  opportunity  of  meas- 
uring their  thickness,  which  I  found  to  be  between 
seven  and  eight  parts  in  a  thousand  of  an  inch. 

^^A  down  feather  in  a  thin  glass  ball,  hermetically 
sealed,  will  not  be  affected  by  the  application  of  an 
excited  tube,  or  the  wire  of  a  charged  phial,  unless  the 
ball  be  considerably  heated ;  and,  if  a  glass  pane  be 
heated  till  it  begms  to  grow  soft,  and  in  that  state  be 
held  between  the  wire  of  a  charged  phial,  and  the 
discharging  wire,  the  course  of  the  electrical  fluid  will 
not  be  through  the  glass,  but  on  the  surface,  round  by 
the  edge  of  if 

By  this  last  experiment  of  Mr.  Canton's  it  appears, 
that,  though  by  a  moderate  heat  thin  glass  becomes,  in 
some  degree,  a  conductor  of  electricity,  yet,  when  of 
the  thickness  of  a  common  pane,  it  is  not,  though  in  a 
state  near  melting,  so  good  a  conductor  as  to  pass  the 
shock  of  a  discharged  bottle.    There  are  other  con- 
ductors, which  suffer  the  electric  fluid  to  pass  through 
them  gradually,  and  yet  will  not  conduct  a  shock.    For 
mstance,  a  quire  of  paper  will  conduct  through  its  whole 
length,  so  as  to  electrify  a  person,  who,  standing  on 
wax,  presents  the  paper  to  an  electrified  prime  con- 
ductor ;   but  it  will  not  conduct  a  shock  even  through 
its  thickness  only;    hence  the  shock  either  faOs,  or 
passes  by  rendmg  a  hole  in  the  paper.    Thus  a  seive 
will  pass  water  gradually,  but  a  stream  from  a  fire- 
engine  would  either  be  stopped  by  it,  or  tear  a  hole 
through  it. 


ELECTRICITY.  388 

It  should  seem,  that,  to  make  glass  permeable  to  the 
electric  fluid,  the  heat  should  be  proportioned  to  the 
thickness.  You  found  the  heat  of  boiling  water,  which 
is  but  two  hundred  an([  ten,  sufficient  to  render  the 
extreme  thm  glass  in  a  Florence  flask  permeable  even 
to  a  shock.  Lord  Charles  Cavendish,  by  a  veiy  in- 
genious experiment,  has  found  the  heat  of  four  hun- 
dred requisite  to  render  thicker  glass  permeable  to  the 
common  current. 

"A  glass  tube  (see  Plate  IQ.),  of  which  the  part 
Cf  By  was  solid,  had  wire  thrust  in  each  end,  reaching 
to  J?  and  a 

^^A  small  wire  was  tied  on  at  2),  reaching  to  the 
floor,  in  order  to  carry  off  any  electricity,  that  might  run 
along  upon  the  tube. 

^  The  bent  part  was  placed  m  an.  iron  pot,  filled  with 
iron  filmgs ;  a  thermometer  was  also  put  mto  the  fil- 
ings ;  a  lamp  was  placed  under  the  pot ;  and  the  whole 
was  supported  upon  glass. 

"  The  wire  ^  being  electrified  by  a  machme,  be- 
fore the  heat  was  applied,  the  corks  at  E  separated,  at 
first  upon  the  [xinciple  of  the  Leyden  phial. 

^^But  after  the  part  C,  J?,  of  the  tube  was  heated  to 
six  hundred,  the  corks  continued  to  separate,  though 
you  discharged  the  electricity  by  touching  the  wire  at 
Ey  the  electrical  machme  continumg  in  motion. 

"  Upon  letting  the  whole  cool,  the  effect  remained  till 
the  thermometer  was  sunk  to  four  hundred." 

It  were  to  bje  wished,  that  this  noble  philosopher 
would  communicate  more  of  his  experiments  to  the 
world,  as  he  makes  many,  and  with  great  accuracy. 

You  know  I  have  always  looked  upon  and  mentioned 
the  equal  repulsion,  in  cases  of  positive  anflof  nega- 
tive electridty,  as  a  phenomenon  difficult  to  be  ex- 
plained.   I  have  sometimes^  too,  been  inclined,  with 
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you,  to  resolve  all  into  atti^ction ;  but,  besides  tliat  at- 
traction seems  in  itself  as  unintelligible  as  repulsion^ 
diere  are  some  appearances  of  repulsion  that  I  cannot 
so  easily  explain  by  attractioi^;  this,  for  one  instance. 
When  the  pair  of  cork  balls  are  suspended  by  flaxen 
threads,  from  the  end  of  the  prime  conduct(H*,  if  you 
bring  a  rubbed  glass  tube  near  the  conductor,  but  with* 
out  touching  it,  you  see  the  balls  separate,  as  bemg 
electrified  positively ;  and  yet  you  have  communicated 
no  electricity  to  the  conductor,  for,  if  you  had,  it  would 
have  remained  th«-e,  after  withdrawing  the  tube ;  but 
the  closmg  of  the  balls  immediately  thereupon,  shows 
that  the  conductor  has  no  more  left  in  it  than  its  natu- 
ral quantity.  Then,  again  approaching  the  conductor 
with  the  rubbed  tube,  if,  while  the  balls  are  separated^ 
you  touch  with  a  finger  that  end  of  the  conductor  to 
which  they  hang,  they  will  come  together  agam,  as  be- 
ing, with  that  part  of  the  conductor,  brought  to  the 
same  state  with  your  finger,  that  is,  the  natural  state. 
But  the  other  end  of  the  conductor,  near  which  the 
tube  is  held,  is  not  in  that  state,  but  in  the  negative 
state,  as  appears  on  removing  the  tube ;  for  then  part 
of  the  natural  quantity  left  at  the  end  near  the  balls, 
leaving  that  end  to  supply  what  is  wanting  at  the  other, 
the  whole  conductor  is  found  to  be  equaDy  in  the  neg« 
ative  state.  Does  not  this  indicate,  that  the  electricity 
of  the  rubbed  tube  had  repelled  the  electric  fluid, 
which  was  difiused  in  the  conductor  while  in  its  natu- 
ral state,  and  forced  it  to  quit  the  eqd  to  which  the 
tube  was  brought  near,  accumulating  itself  on  the  end  to 
which  the  balls  were  suspended?  I  own  I  find  it  diffi* 
cult  to  ^spount  for  its  quitting  that  end,  on  the  approach 
of  thQ^riiU|^4  tube,  but  on  the  supposition  of  repulsion; 
for,  wK[b  Jhe  conductor  was  in  the  same  state  with  the 
air,  that^fs,  the  natural  state,  it  does  not  seem  to  me 
easy  to  suppose,  that  an  attraction  should  suddenly 
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take  place  between  the  air  and  the  natural  quantity 
of  the  electric  fluid  in  the  conductor,  so  as  to  draw  it 
to,  and  accumulate  it  on,  the  end  opposite  to  that  ap- 
proached by  the  tube;  since  bodies,  possessing  only 
their  natural  quantity  of  that  fluid,  are  not  usually  seen 
to  attract  each  other,  or  to  afiect  mutually  the  quantities 
of  electricity  each  contains. 

There  are  likewise  appearances  of  repulsion  in  othef 
parts  of  nature.  Not  to  mention  the  violent  force  with 
which  the  particles  of  water,  heated  to  a  certain  de- 
gree, separate  from  each  other,  or  those  of  gunpowder, 
when  touched  with  the  smallest  spark  of  fire,  there  is 
the  seeming  repulsion  between  the  same  poles  of  the 
magnet,  a  body  containmg  a  subtile  movable  fluid  in 
many  respects  analogous  to  the  electric  fluid.  If  two 
magnets  are  so  suspended  by  strings,  as  that  their  poles 
of  the  same  denomination  are  opposite  to  each  other, 
they  vnH  separate  and  continue  so ;  or,  if  you  lay  a 
magnetic  steel  bar  on  a  smooth  table,  and  approach  it 
with  another  parallel  to  it,  the  poles  of  both  in  the  same 
position,  the  first  will  recede  from  the  second,  so  as 
to  avoid  the  contact,  and  may  thus  be  pushed  (or  at 
least  appear  to  be  pushed)  off  the  table.  Can  this  be 
ascribed  to  the  attraction  of  any  surrounding  body  or 
matter  drawmg  them  asunder,  or  drawing  the  one  away 
from  the  other  ?  If  not,  and  repulsion  exists  m  nature, 
and  in  magnetism,  why  may  it  not  exist  in  electricity  1 
We  should  not,  mdeed,  multiply  causes  in  philosophy 
without  necessity ;  and  the  greater  simplicity  of  your 
hypothesis  would  recommend  it  to  me,  if  I  could  see 
that  all  appearances  would  be  solved  by  it.  But  I  find, 
or  think  I  find,  the  two  causes  more  convenient  than 
one  of  them  alone.  Thus  I  might  solve  the  circular 
motion  of  your  horizontal  stick,  supported  on  a  pivot, 
with  two  pins  at  their  ends,  pointing  contrary  ways,  and 

VOL.   V  49  GO 


386  FRANELIN^S  WRITINGS. 

moving  in  the  same  direction  when  electrified,  whether 
positively  or  negatively ;  when  positively,  the  air  oppo- 
site to  the  points,  bemg  electrized  positively,  repeb  the 
points;  when  negatively,  the  air  opposite  the  points 
also,  by  their  means,  electrized  negatively,  attraction 
takes  place  between  the  electricity  in  the  air  behind 
the  heads  of  the  pms  and  the  negative  pms,  and  so 
they  are,  in  this  case  drawn  in  the  same  direction  that 
m  Ae  other  they  were  driven.  You  see  I  am  willing 
to  meet  you  half  way,  a  complaisance  I  have  not  met 
with  in  our  brother  NoUet,  or  any  other  hypothesis- 
maker,  and  therefore  may  value  myself  a  little  upon  it, 
especially  as  they  say  I  have  some  ability  in  defending 
even  the  vm)ng  side  of  a  question,  when  I  think  fit  to 
take  it  in  hand. 

What  you  give  as  an  established  law  of  the  electric 
fluid,  "That  quantities  of  different  densities  mutually 
attract  each  other,  in  order  to  restwe  the  equilibrium,** 
is,  I  think,  not  well  founded,  or  ebe  not  well  expressed. 
Two  large  cork  balls,  suspended  by  silk  strings,  and 
both  well  and  equally  electrified,  separate  to  a  great 
distance.  By  bringmg  into  contact  with  one  of  them 
another  ball  of  the  same  size,  suspended  likewise  by 
silk,  you  will  take  from  it  half  its  electricity.  It  wfll 
then,  mdeed,  hang  at  a  less  distance  from  the  other, 
but  the  full  and  the  half  quantities  will  not  appear  to 
attract  each  other,  that  is,  the  balls  will  not  come  to- 
gether. Indeed,  I  do  not  know  any  proof  we  have, 
that  one  quantity  of  electric  fluid  is  attracted  by  an- 
other quantity  of  that  fluid,  whatever  difference  there 
may  be  in  their  densities.  And,  supposing  in  nature 
a  mutual  attraction  between  two  parcels  of  any  kind 
of  matter,  it  would  be  strange  if  this  attraction  should 
subsist  strongly  while  those  parceb  were  unequal,  and 
cease  when  more  matter  of  the  same  kind  was  added 
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to  the  smallest  parcel,  so  as  to  make  it  equal  to  the 
biggest  By  all  the  laws  of  attraction  in  matter,  that 
we  are  acquainted  with,  the  attraction  is  stronger  in 
proportion  to  the  increase  of  the  masses,  and  never  in 
proportion  to  the  difference  of  the  masses,  I  should 
rather  think  the  law  would  be,  "  That  the  electric  fluid 
is  attracted  strongly  by  all  other  matter  that  we  know 
of,  while  the  parts  of  that  fluid  mutually  repel  each 
other.**  Hence  its  being  equally  diffused  (except  in 
particular  circumstances)  throughout  all  other  matter. 
But  this  you  jokingly  call  "  electrical  orthodoxy/'  It 
is  so  with  some  at  present,  but  not  with  all ;  and,  per- 
haps, it  may  not  always  be  orthodoxy  with  anybody. 
Opinions  are  continually  varymg,  where  we  cannot  have 
mathematical  evidence  of  the  nature  of  things;  and 
they  must  vary.  Nor  is  that  variation  without  its  use, 
since  it  occasions  a  more  thorough  discussion,  whereby 
error  is  often  dissipated,  true  knowledge  is  mcreased, 
and  its  principles  become  better  understood  and  more 
firmly  established. 

Air  should  have,  as  you  observe,  "its  share  of  the 
common  stock  of  electricity,  as  well  as  glass,  and,  per- 
haps, all  other  electrics  per  se.^*  But  I  suppose,  that, 
like  them,  it  does  not  easily  part  with  what  it  has,  or 
receive  more,  unless  when  mixed  with  some  non-electric, 
as  moisture,  for  mstance,  of  which  there  is  some  in  our 
driest  air.  This,  however,  is  only  a  supposition ;  and 
your  experiment  of  restoring  electricity  to  a  negatively 
electrized  person,  by  extendmg  his  arm  upwards  into 
the  air,  with  a  needle  between  his  fingers,  on  the  point 
of  which  light  may  be  seen  m  the  night,  is,  indeed,  a 
curious  one.  In  this  town  the  air  is  generally  moister 
than  with  us,  and  here  I  have  seen  Mr.  Canton  electrify 
the  air  m  one  room  positively,  and  m  another,  which 
communicated  by  a  door,  he  has  electrized  the  air 
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negatively.  The  diflFerence  was  easily  discovered  by  his 
cork  balLsy  as  he  passed  out  of  one  room  into  another. 
Pere  Beccaria,  too,  has  a  pretty  experiment,  which 
shows  that  air  may  be  electrized.  Suspendmg  a  pair 
of  small  light  balls,  by  flaxen  threads,  to  the  end  of  his 
prime  conductor,  he  turns  his  globe  some  time,  elec- 
trizing positively,  the  balls  diverging  and  continuing 
separate  all  the  time.  Then  he  presents  the  pomt  of  a 
needle  to  his  conductor,  which  gradually  drawing  off 
the  electric  fluid,  the  balls  approach  each  other,  and 
touch,  before  aD  is  drawn  from  the  conductor ;  open- 
ing again  as  more  is  drawn  ofi^  and  separating  nearly 
as  widely  as  at  first,  when  the  conductor  is  reduced 
to  the  natural  state.  By  this  it  appears,  that,  wh^  the 
balls  came  together,  the  air  suntmndmg  the  baUs  was 
just  as  much  electrized  as  the  conductor  at  that  time ; 
and  more  than  the  conductor,  when  that  was  reduced 
to  its  natural  state.  For  the  baUs,  though  in  the  natural 
state^  will  diverge,  when  the  air  that  surrounds  them  is 
electrized  plus  or  minusy  as  well  as  when  that  is  m  its 
natural  state  and  th^y  are  electrized  plus  or  ndnus 
themselves.  I  foresee  that  you  wiU  apply  this  experi- 
ment to  the  support  of  your  hypothesis,  and  I  think 
you  may  make  a  good  deal  c^  it 

It  was  a  curious  mquiry  of  yours,  whether  the  elec- 
tricity of  the  air,  m  clear  dry  weather,  be  of  the  same 
density  at  the  height  of  two  or  three  hundred  3rards, 
as  near  the  surface  of  the  earth ;  and  I  am  glad  you 
made  the  experiment.  Upon  reflection,  it  should  seem 
probable,  Aat,  whether  the  general  state  d  the  atmo- 
sphere at  any  time  be  positive  or  negative,  that  part  of 
it  which  is  next  the  earth  will  be  nearer  the  natural 
state,  by  having  given  to  the  earth  in  one  case,  ot  hav- 
mg  received  fipom  it  m  the  other.  In  electrizmg  the  air 
of  a  room,  that  which  is  nearest  the  walls,  or  floor,  is 
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least  altered.  There  is  only  one  small  ambiguity  in  the 
experiment  which  may  be  cleared  by  more  trials ;  it 
arises  fixm  the  supposition,  that  bodies  may  be  elec- 
trized positively  by  the  friction  of  air  blowing  strongly 
on  them,  as  it  does  on  the  kite  and  its  string.  If  at 
some  times  the  electricity  appears  to  be  negative,  as 
that  friction  is  the  same,  the  effect  must  be  fix>m  a  neg- 
ative state  of  the  upper  air. 

I  am  much  pleased  with  your  electrical  thermome- 
ter, and  the  experunents  you  have  made  with  it  I 
formeriy  satisfied  myself^  by  an  experiment  with  my 
phial  and  siphon,  that  the  dasticity  of  the  air  was  not 
increased  by  the  mere  existence  of  an  electric  atmo- 
sphere within  the  phial ;  but  I  did  not  know,  till  you 
now  inform  me,  that  heat  may  be  given  to  it  by  an 
dectric  explosion.  The  contmuance  of  its  rarefaction, 
fat  some  time  after  the  discharge  of  your  glass  jar  and 
of  your  case  of  bottles,  seems  to  make  this  clear.  The 
other  experiments  on  wet  paper,  wet  thread,  green 
grass,  and  green  wood,  are  not  so  satisfactory ;  as  pos- 
sibly the  redudng  part  of  the  moisture  to  vapor,  by 
the  electric  fluid  passing  through  it,  might  occasion 
some  expansion  which  would  be  gradually  reduced  by 
the  condensation  of  such  vapor.  The  fine  silver  thread, 
the  very  small  brass  wire,  and  the  strip  of  gilt  paper, 
are  also  subject  to  a  similar  objection,  as  even  metals, 
in  such  circumstances,  are  often  partly  reduced  to 
smoke,  particularly  the  gilding  on  paper. 

But  your  subsequent  beautiful  experiment  on  the 
wire,  which  you  made  hot  by  the  electric  explosion, 
and  in  that  state  fired  gunpowder  with  it,  puts  it  out 
ci  all  question,  that  heat  is  produced  by  our  artificial 
electricity,  and  that  the  melting  of  metals  in  that  way,  is 
not  by  what  I  formerly  called  a  cold  fusion.  A  late  in- 
stance here,  of  the  melting  a  bell-wire,  in  a  house  struck 
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by  lightning,  and  parts  of  the  wire  burning  holes  in  the 
floor  on  which  they  fell,  has  proved  the  same  with  re- 
gard to  the  electricity  of  nature.  I  was  too  easily  led 
into  that  error  by  accounts  given,  even  in  philosophical 
books,  and  from  remote  ages  downwards,  of  melting 
money  in  purses,  swords  in  scabbards,  &c.,  without 
burning  the  inflammable  matters  that  were  so  near 
those  melted  metals.  But  men  are,  in  general,  such 
careless  observers,  that  a  philosopher  cannot  be  too 
much  on  his  guard  in  creditmg  their  relations  of  thmgs 
extraordmary,  and  should  never  build  an  hypothesis  on 
any  thing  but  clear  facts  and  experiments,  or  it  will  be 
in  danger  of  soon  falling,  as  this  does,  like  a  house  of 
cards. 

How  many  ways  there  are  of  kindling  fire,  or  pro« 
ducing  heat  m  bodies !  By  the  sun's  rays,  by  collision, 
by  friction,  by  hammering,  by  putrefaction,  by  fermen- 
tation, by  mixtures  of  fluids,  by  mixtures  of  solids  with 
fluids,  and  by  electricity.  And  yet  the  fire  when  pro- 
duced, though  in  difierent  bodies  it  may  differ  in  cir- 
cumstances, as  in  color,  vehemence,  &c.,  yet  in  the 
same  bodies  is  generally  the  same.  Does  not  this 
seem  to  indicate  that  the  fire  existed  in  the  body, 
though  in  a  quiescent  state,  before  it  was  by  any  of 
these  means  excited,  disengaged,  and  brought  forth  to 
action  and  to  view?  May  it  not  constitute  a  part,  and 
even  a  principal  part,  of  die  solid  substance  of  bodies? 
If  this  should  be  the  case,  kindling  fire  in  a  body  would 
be  nothmg  more  than  developing  this  inflammable  prin- 
ciple, and  setting  it  at  liberty  to  act  in  separating  the 
parts  of  that  body,  which  then  exhibits  the  appearances 
of  scorching,  melting,  burning,  &c.  When  a  man  lights 
a  hundred  candles  from  the  flame  of  one,  without  di- 
minishing that  flame,  can  it  be  properiy  said  to  have 
communicated  aU  that  fire?    When  a  smgle  spark  from 
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a  flmt,'  applied  to  a  magazine  of  gunpowder,  is  imme- 
diately attended  with  this  consequence,  that  the  whole 
is  in  flame,  exploding  with  immense  violence,  could  all 
this  fire  exist  first  m  the  spark  1  We  cannot  conceive 
it  And  thus  we  seem  led  to  this  supposition,  that 
^  there  is  fire  enough  in  all  bodies  to  singe,  melt,  or 
bum  them,  whenever  it  is,  by  any  means,  set  at  liberty, 
so  that  it  may  exert  itself  upon  them,  or  be  disengaged 
fix)m  them.  This  liberty  seems  to  be  afforded  it  by  the 
passage  of  electricity  through  them,  which  we  know 
can  and  does,  of  itself,  separate  the  parts  even  of  wa- 
ter; and,  perhaps,  the  immediate  appearances  of  fire 
are  only  the  effects  of  such  separations.  If  so,  there 
would  be  no  need  of  supposing  that  the  electric  fluid 
heats  itself  by  the  swiftness  of  its  motion,  or  heats 
bodies  by  the  resistance  it  meets  with  m  passing 
through  them.  They  would  only  be  heated  in  pro- 
portion as  such  separation  could  be  more  easily  made. 
Thus  a  meltmg  heat  cannot  be  given  to  a  large  wire 
m  the  flame  of  a  candle,  though  it  may  to  a  small  one; 
and  this,  not  because  the  large  wire  resists  less  that 
action  of  the  flame  which  tends  to  separate  its  parts, 
but  because  it  resists  it  more  than  the  smaller  wire ; 
or  because  the  force  being  divided  among  more  parts 
acts  weaker  on  each. 

This  reminds  me,  however,  of  a  little  experiment  I 
have  frequently  made,  that  shows,  at  one  operation, 
the  different  effects  of  the  same  quantity  of  electric 
fluid  passing  through  different  quantities  of  metal.  A 
strip  of  tinfoil,  three  inches  long,  a  quarter  of  an  inch 
wide  at  one  end,  and  tapering  all  the  way  to  a  sharp 
pomt  at  the  other,  fixed  between  two  pieces  of  glass, 
and  having  the  electricity  of  a  large  glass  jar  sent 
through  it,  will  not  be  discomposed  in  the  broadest 
part;  towards  the  middle  will  appear  melted  in  spots; 
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where  narrower,  it  will  be  quite  melted ;  and'  about 
hidf  an  inch  of  it  next  the  point  will  be  reduced  to 
smoke. 

You  were  not  mistaken  in  supposing,  that  your  ac- 
count of  the  effect  of  the  pointed  rod,  in  securing 
Mr.  West's  house  from  damage  by  a  stroke  of  light-  • 
ning,  would  give  me  great  pleasure.  I  thank  you  for 
it  most  heartily,  and  for  the  pains  you  have  taken  in 
giving  me  so  complete  a  description  of  its  situation, 
form,  and  substance,  with  the  draft  of  the  melted  pomt 
There  is  one  circumstance,  viz.  that  the  lightning  was 
seen  to  diffuse  itself  from  the  foot  of  the  rod  over  the 
wet  pavement,  which  seems,  I  think,  to  indicate,  that 
the  earth  under  the  pavement  was  very  dry,  and  that 
the  rod  should  have  been  sunk  deeper,  tiQ  it  came  to 
earth  moister,  and  therefore  apter  to  receive  and  dissi-- 
pate  the  electric  fluid.  And  although,  in  this  instance, 
a  conductor  formed  of  nail^rods,  not  much  above  a 
quarter  of  an  inch  thick,  served  well  to  convey  the 
ligbtning,  yet  some  accounts  I  have  seen  from  Garo"* 
Una  give  reason  to  think,  that  lai^ger  may  be  some- 
times necessary,  at  least  for  the  security  of  the  con- 
ductor itself,  which,  when  too  small,  may  be  destroyed 
in  executing  its  office,  though  it  does,  at  the  same  time, 
preserve  the  house.  Indeed,  in  the  construction  of  an 
instrument  so  new,  and  of  which  we  could  have  so 
little  experience,  it  is  rather  lucky  that  we  should  at 
first  be  so  near  the  truth  as  we  seem  to  be,  and  com- 
mit so  few  errors. 

There  is  another  reason  for  sinking  deeper  the  lower 
end  of  the  rod,  and  also  for  turning  it  outwards  under 
ground  to  some  distance  from  the  foundation;  it  is 
thb,  that  water  dripping  from  the  eaves  falls  near  the 
foundation,  and  sometimes  soaks  down  there  in  greats 
quantities,  so  as  to  come  near  the  end  of  the  rod| 
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though  the  ground  about  it  be  drier.  In  auch  case^ 
this  water  may  be  exploded,  that  is,  blown  into  vapor, 
whereby  a  force  is  generated,  that  may  damage  the 
foundation.  Water  reduced  to  vapor,  is  said  to  occupy 
fourteen  thousand  times  its  former  space.  I  have  sent 
a  charge  through  a  small  glass  tube,  that  has  borne  it 
well  while  empty,  but,  when  filled  first  with  water,  was 
shattered  to  pieces,  and  driven  all  about  the  room* 
Fmding  no  part  of  the  water  on  the  table,  I  suspected 
it  to  have  been  reduced  to  vapor ;  and  was  confirmed 
in  that  suspicion  afterwards,  when  I  had  filled  a  like 
jHOce  of  tube  with  ink,  and  laid  it  on  a  sheet  of  clean 
pq)er,  whereon,  after  the  explosion,  I  could  find  neither 
any  moisture  nor  any  sully  fi*om  the  ink.  This  experi-- 
ment  of  the  explosion  of  water,  which  I  believe  was 
first  made  by  that  most  ingenious  electrician.  Father 
Beccaria,  may  account  for  what  we  sometimes  see  in  a 
tree  struck  by  lightning,  when  part  of  it  is  reduced  to 
fine  splinters  like  a  bnxMn;  the  sap-vessels  bemg  so 
many  tubes  containmg  a  watery  fluid,  which,  when  re« 
dttced  to  vapor,  rends  every  tube  lengthwise.  And 
perhaps  it  is  this  rarefaction  of  the  fluids  in  anuna] 
bodies  killed  by  lightning  or  electricity,  that,  by  sepa- 
rating its  fibres,  renders  the  flesh  so  tender,  and  apt 
80  much  sooner  to  putrefy.  I  think  too,  that  much  of 
the  damage  done  by  lightning  to  stone  and  brick  walls 
may  sometimes  be  owing  to  the  explosion  of  water, 
found  during  show^^,  running  or  lodging  in  the  joints 
or  small  cavities  or  cracks  that  happen  to  be  in  the 
walls. 

Here  are  some  electricians,  that  recommend  knobs 
mstead  of  points  on  the  upper  end  of  the  rods,  fix>m  a 
snpposition  that  the  points  invite  the  stroke.  It  is  true 
that  points  draw  electricity  at  greater  distances  in  the 
gradual,  silent  way ;  but  knobs  will  draw  at  the  greatest 
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distance  a  stroke.  There  is  an  experiment  that  will 
settle  this.  Take  a  crooked  wire,  of  the  thickness  of  a 
quill,  and  of  such  a  length  as  that,  one  end  of  it  bemg 
applied  to  the  lower  part  of  a  chained  bottle,  the  upper 
may  be  brought  near  the  ball  on  the  top  of  the  wire 
that  is  in  the  bottle.  Let  one  end  of  this  wire  be  fur- 
nished with  a  knob,  and  the  other  may  be  gradually 
tapered  to  a  fine  point  When  the  pomt  is  presented 
to  discharge  the  bottle,  it  must  be  brought  much  near- 
er before  it  will  receive  the  stroke,  than  the  knob  re- 
quires to  be.  Points,  besides,  tend  to  repel  the  fiag- 
ments  of  an  electrized  cloud,  knobs  draw  them  near^. 
An  experiment,  which,  I  believe,  I  have  shown  you, 
of  cotton  fleece  hanging  from  an  electrized  body, 
shows  this  clearly,  when  a  pomt  or  a  knob  is  pre- 
sented under  it 

You  seem  to  think  highly  of  the  importance  of  this 
discovery,  as  do  many  others  on  our  side  of  the  water. 
Here  it  is  very  little  regarded ;  so  little,  that,  though  it 
is  now  seven  or  eight  years  smce  it  was  made  public, 
I  have  not  heard  of  a  single  house  as  yet  attempted 
to  be  secured  by  it  It  is  true  the  mischiefs  done  by 
lightning  are  not  so  frequent  here  as  with  us  ;  and  those 
who  calculate  chances  may  perhaps  fiad,  that  not  one 
death  (or  the  destruction  of  one  house)  in  a  hundred 
thousand  happens  fi*om  that  cause,  and  that  therefore 
it  is  scarce  worth  while  to  be  at  any  expense  to  guard 
against  it  But  in  all  countries  there  are  particular 
situations  of  buildmgs  more  exposed  than  others  to 
such  accidents,  and  there  are  minds  so  strongly  im- 
pressed with  the  apprehension  of  them,  as  to  be  very 
unhappy  every  time  a  little  thunder  is  withm  theL 
hearing ;  it  may  therefore  be  well  to  render  this  litde 
piece  of  new  knowledge  as  general  and  as  well  un- 
derstood as  possible,  since  to  make  us  safe  is  not  all 
its  advantage ;  \^  is  some  to  make  us  easy.    And,  as 
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the  stroke  it  secures  us  from  might  have  chanced,  per- 
haps, but  once  in  our  lives,  while  it  may  relieve  us  a 
hundred  times  from  those  pamful  apprehensions,  the 
latter  may  possibly,  on  the  whole,  contribute  more  to 
the  happiness  of  mankind  than  the  former. 

Your  kind  wishes  and  congratulations  are  very  oblig- 
ing. I  return  them  cordially ;  being,  with  great  regard 
and  esteem,  my  dear  Sir,  your  affectionate  friend  and 
most  obedient  humble  servant, 

B.  Fraitklik. 


Jlccaunta  from  Carolina  (mentioned  in  the  foregoing 
Letter)  of  the  Effects  of  Lightning  on  ttoo  of  the 
Rods  commonly  affixed  to  Houses  there,  for  securing 
them  against  Lightning. 

Charleston,  1  November,  1760. 

^It  is  some  years  smce  Mr.  Raven's  rod  was 

struck  by  lightning.  I  hear  an  account  of  it  was  pub- 
lished at  the  time,  but  I  cannot  find  it.  According  to 
the  best  information  I  can  now  get,  he  had  fixed  to 
the  outside  of  his  chimney  a  large  u*on  rod,  several 
feet  in  length,  reaching  above  the  chimney ;  and  to  the 
top  of  this  rod  the  pomts  were  fixed.  From  the  lower 
end  of  this  rod,  a  small  brass  wire  was  continued  down 
to  the  top  of  another  iron  rod  driven  into  the  earth. 
On  the  ground-floor  m  the  chimney  stood  a  gun,  lean- 
ing against  the  back  wall,  nearly  opposite  to  where  the 
brass  wire  came  down  on  the  outside.  The  lightning 
fell  upon  the  points,  did  no  damage  to  the  rod  they 
were  fixed  to ;  but  the  brass  wire,  all  down  till  it  came 
q)posite  to  the  top  of  the  gun-barrel,  was  destroyed.* 

*  A  proof  that  it  was  not  of  sufficient  substance  to  conduct  with  safe- 
ty to  itself  (though  with  safety  «o  far  to  the  wall)  /to  large  a  quantity 
of  the  electric  fluid. 
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There  the  lightning  made  a  hole  through  the  wall,  or 
back  of  the  chimney,  to  get  to  the  gun-barrel,*  down 
which  it  seems  to  have  passed,  as,  although  it  did  not 
hurt  the  barrel,  it  damaged  the  butt  of  the  stock,  and 
blew  up  some  bricks  of  the  hearth.  The  brass  wire 
below  the  hole  in  the  wall  remained  good.  No  other 
damage,  as  I  can  learn,  was  done  to  the  house.  I  am 
tdd  the  same  house  had  formerly  been  struck  by  li^t* 
ning,  and  much  damaged,  before  these  rods  were  in* 
Tented." 


Mr.  William  Maine^s  Jlccaunt  of  the  Effects  of  the 
Lightning  on  his  Rod^  dated  at  Aidian  Land^  in 
South  Carolina,  Jugust  28th,  1760. 

"I  had  a  set  of  electrical  pomts,  consisting  of 

three  prongs,  of  large  brass  wire  tipt  with  silver,  and  per- 
fectly sharp,  each  about  seven  inches  long ;  these  were 
riveted  at  equal  distances  mto  an  iron  nut  about  three 
quarters  of  an  inch  square,  and  opened  at  top  equaify 
to  the  distance  of  six  or  seven  inches  from  point  to 
point,  in  a  regular  triangle.  This  nut  was  screwed 
very  tight  on  the  top  of  an  iron  rod  of  about  half  an 
inch  diameter,  or  the  thickness  of  a  common  curtain- 
rod,  composed  of  several  joints,  annexed  by  hooks 
turned  at  the  ends  of  each  joint,  and  the  whole  fixed 
to  the  chimney  of  my  house  by  iron  staples.  The 
points  were  elevated  (a)  six  or  seven  inches  above  the 
top  of  the  chimney;  and  the  lower  joint  sunk  three 
feet  in  the  earth,  in  a  perpendicular  direction. 

"Thus  stood  the  points  on  Tuesday  last,  about  five 
b  the  evening,  when  the  lightnmg  broke  with  a  violent 

*  A  more  substantial  condactor. 
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explosion  on  the  chimney^  cut  the  rod  square  off  just 
under  the  nut,  and,  I  am  persuaded,  melted  the  points, 
nut,  and  top  c(  the  rod,  entirely  up ;  as,  after  the  most 
diligent  search,  nothmg  of  either  was  found  (6),  and 
the  top  of  the  remaming  rod  was  cased  oyer  with  a 
congealed  solder.  The  lightnmg  ran  down  the  rod. 
Starting  almost  all  the  staples  (c),  and  unhooking  the 
jdnts  without  affecting  the  rod  (d),  except  on  the  in- 
sdde  of  each  hook  where  the  joints  were  coupled,  the 
surface  of  which  was  melted  (e),  and  left  as  cased  over 
with  solder.  No  part  of  the  chimney  was  damaged 
(/),  only  at  the  foundation  (g),  where  it  was  shat- 
tered almost  quite  round,  and  several  bricks  were  torn 
out  (A).  Considerable  cavities  were  made  in  the  earth 
quite  round  the  foundation,  but  most  within  eight  or 
nine  mches  c^  the  rod.  It  also  shattered  the  bottom 
weather-board  (t)  at  one  comer  of  the  house,  and  made 
a  large  hole  in  the  earth  by  the  comer  post  On  the 
other  side  of  the  chimney,  it  ploughed  up  several  fur- 
rows in  the  earth,  some  yards  in  length.  It  ran  down 
the  inside  of  the  chnnney  (k),  carrying  only  soot  with 
It,  and  filled  the  whole  house  with  its  flash  (/),  smoke, 
and  dust  It  tore  up  the  hearth  m  several  places  (m\ 
and  broke  some  pieces  of  China  in  the  buffet  (n).  A 
copper  tea-kettle  standing  in  the  chimney  was  beat  to- 
gether, as  if  some  great  weight  had  Men  upon  it  (o) ; 
and  three  hdes,  each  about  half  an  mdi  diameter, 
melted  through  the  bottom  (p).  What  seems  to  me 
the  most  surpnbdng  is,  that  the  hearth  under  the  kettle 
was  not  hurt,  yet  the  bottom  of  the  ketde  was  drove 
bward,  as  if  the  lightning  proceeded  from  under  it  up- 
wards (q\  and  the  cover  was  thrown  to  the  middle  of 
the  floor  (r).  The  fire-dogs,  an  iron  loggerhead,  an 
Indian  pot,  an  earthen  cup,  and  a  cat  were  all  m  the 
chimney  at  the  time  unhurt^  though  a  great  part  of  the 
VOL.  y.  HH 
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hearth  was  torn  up  (s).  My  wife's  sister,  two  chiidren, 
and  a  negro  wench  were  aD  who  happened  to  be  in 
the  house  at  the  time;  the  first  and  one  child  sat 
withm  five  feet  of  the  chimney,  and  were  so  stunned, 
that  they  never  saw  the  lightning  nor  heard  the  ex- 
plosion ;  the  wench,  with  the  other  child  in  her  arms, 
sitting  at  a  greater  distance,  was  sensible  of  both; 
though  every  one  was  so  stunned  that  they  did  not  re- 
cover for  some  time ;  however,  it  pleased  God  that  no 
farther  mischief  ensued.  The  kitchen,  at  ninety  feet 
distance,  was  fuU  of  negroes,  who  were  all  sensible  of 
the  shock ;  and  some  of  them  tell  me,  that  they  felt 
the  rod  about  a  minute  after,  when  it  was  so  hot  that 
they  could  not  bear  it  in  hand.'' 

Remarks  by  Benjamin  Fran/din.  * 

The  foregoing  very  sensible  and  distinct  account 
may  afford  a  good  deal  of  mstruction  relating  to  the 
nature  and  effects  of  lightning,  and  to  the  construction 
and  use  of  this  instrument  for  averting  the  mischiefs  of 
it  Like  other  new  instruments,  this  appears  to  have 
been  at  first  in  some  respects  imperfect ;  and  we  find 
that  we  are,  in  this  as  in  others,  to  expect  improvement 
torn  experience  chiefly ;  but  there  seems  to  be  nothmg 
m  the  account,  that  should  discourage  us  in  the  use  of 
it;  since,  at  the  same  time  that  its  imperfections  are 
discovered,  the  means  of  removmg  them  are  pretty 
easily  to  be  learnt  from  the  circumstances  of  the  ac- 
count itself;  and  its  utility  upon  the  whole  is  manifest 

One  intention  of  the  pointed  rod  is,  to  prevent  a 
stroke  of  lightnmg.  (See  pages  313,  356.)  But,  to 
have  a  better  chance  of  obtaining  this  end,  the  points 
should  not  be  too  near  to  the  top  of  the  chimney  or 
highest  part  of  the  building  to  which  they  are  affixed. 
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but  should  be  extended  five  or  six  feet  above  it ;  oth- 
erwise their  operation  in  silently  drawing  oflF  the  fire 
(from  such  fragments  of  cloud  as  float  m  the  air  be- 
tween the  great  body  of  cloud  and  the  earth)  will  be 
prevented.  For  the  experiment  with  the  lock  j|f  cotton 
hanging  below  the  electrified  prime  conductor  shows, 
that  a  finger  under  it,  bemg  a  blunt  body,  extends  the 
cotton,  drawing  its  lower  part  downwards;  when  a 
needle,  with  its  point  presented  to  the  cotton,  makes 
it  fly  up  again  to  the  prime  conductor ;  and  that  this 
elBect  is  strongest  when  as  much  of  the  ueedle  as  pos- 
sible appears  above  the  end  of  the  fiinger;  grows 
weaker  as  the  needle  is  shortened  between  the  finger 
and  thumb;  and  is  reduced  to  nothing  when  only  a 
short  part  below  the  pomt  appears  above  the  finger. 
Now,  it  seems,  the  pomts  of  Mr.  Maine's  rod  were  ele- 
vated only  (a)  six  or  seven  inches  above  the  top  of  the 
chimney;  which,  considering  the  bulk  of  the  chimney 
and  the  house,  was  too  small  an  elevation.  For  the 
great  body  of  matter  near  them  would  hmder  their  be- 
ing easily  brought  mto  a  negative  state  by  the  repul- 
sive power  of  the  electrized  cloud,  in  which  negative 
state  it  is  that  they  attract  most  strongly  and  copiously 
the  electric  fluid  fit)m  other  bodies,  and  convey  it  into 
the  earth. 

(b)  Jfothing  of  the  points^  fyc.  could  he  found.  This 
is  a  common  effect  (See  page  368.)  Where  the 
quantity  of  the  electric  fluid  passmg  is  too  great  for 
Ihe  conductor  through  which  it  passes,  the  metal  is 
either  melted,  or  reduced  to  smoke  and  dissipated; 
but  where  the  conductor  is  sufliciently  large,  the  fluid 
passes  in  it  without  hurting  it  Thus  diese  three  wires 
were  destroyed,  while  the  rod  to  which  they  were 
fixed,  being  of  greater  substance,  remained  unhurt; 
its  end  only,  to  which  they  were  joined,  bemg  a  little 


400  FRANKLIN'S  WRITINGS. 

melted,  some  of  the  melted  part  of  the  lower  ends  of 
those  wires  uniting  with  it,  and  appearing  aa  it  like 
solder. 

(c)  (d)  (e)  As  the  several  parts  of  the  rod  were 
connectji^  only  by  the  ends  bdng  bent  round  mto 
hooks,  the  contact  between  hook  and  hook  was  much 
smaller  than  the  rod ;  therefore  the  current  through  the 
metal,  being  confined  in  those  narrow  passages^  melted 
part  of  the  metal,  as  appeared  on  examining  the  inside 
of  each  hook.  Where  metal  is  melted  by  lightning 
some  part  of  it  is  generally  exploded ;  and  these  ex* 
plosions  in  the  joints  appear  to  have  been  the  cause 
of  unhookmg  them,  and,  by  that  violent  action,  of 
starting  also  most  of  the  staples*  We  learn  from  hence^ 
that  a  rod  in  one  continued  piece  is  preferable  to  one 
composed  of  links  or  parts  hooked  together. 

(/)  JVb  part  of  the  chimney  teas  damaged;  because 
the  lightning  passed  m  the  rod.  And  this  instance 
agrees  with  others  in  showing,  that  the  second  and 
principal  intention  of  the  rods  is  obtainable,  viz.  that 
of  conducting  the  lightning.  In  all  the  instances  yet 
known  of  the  lightnmg's  falling  cm  any  house  guarded 
by  rods,  it  has  pitched  down  upon  the  point  of  the 
rod,  and  has  not  fallen  upon  any  other  part  of  the 
house.  Had  the  lightning  fallen  on  this  chimney,  un* 
furnished  with  a  rod,  it  would  probably  have  r^t  it 
fi'om  top  to  bottom,  as  we  see,  by  the  effects  of  the 
lightning  on  the  points  and  rod,  that  its  quantity  was 
very  great;  and  we  know  that  many  chimneys  have 
been  so  demc^hed.  But  no  part  of  this  was  dam^ 
aged,  only  (/)  (g)  (h)  at  the  foundation,  where  it  was 
shattered,  and  several  bricks  torn  out.  Here  we  learn 
the  principal  defect  in  fixing  this  rod.  The  lower  jomt^ 
being  sunk  but  three  feet  into  the  earth,  did  not,  it 
seems,  go  low  enough  to  come  at  water,  or  a  hcge 
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body  of  earth  so  moist  as  to  receive  readily  from  its 
end  the  quantity  it  conducted.  The  electric  fluid  there- 
fore, thus  accumulated  near  the  lower  end  of  the  rod, 
quitted  it  at  the  surface  of  the  earth,  dividing  m  search 
of  other  passages.  Fart  of  it  tore  up  the  surface  in 
furrows,  and  made  holes  in  it ;  part  entered  the  bricks 
of  the  foundation,  which  being  near  the  earth  are  gen- 
erally moist,  and,  m  exploding  that  moisture,  shattered 
them.  (See  page  393.)  Part  went  through  or  under 
the  foundation,  and  got  under  the  hearth,  blowing  up 
great  part  of  the  bricks  (m)  («),  and  producmg  the 
other  effects  (o)  (p)  (q)  (r).  The  iron  dogs,  logger- 
head, and  iron  pot  were  not  hurt,  bemg  of  suflicient 
substance,  and  they  probably  protected  the  cat.  The 
copper  tea-kettle,  being  thin,  suffered  some  damage. 
Perhaps,  though  found  on  a  sound  part  of  the  hearth, 
it  might  at  the  time  of  the  stroke  have  stood  on  the 
part  blown  up,  which  will  account  both  for  the  bruis- 
ing and  melting. 

That  it  ran  down  the  inside  of  the  chimney  (A:),  I  ap- 
prehend must  be  a  mistake.  Had  it  done  so,  I  imagme 
it  would  have  brought  something  more  than  soot  with 
it ;  it  would  probably  have  ripped  off*  the  pargeting, 
and  brought  down  fragments  of  plaster  and  bricks. 
The  shake,  from  the  explosion  on  the  rod,,  was  suffi- 
cient to  shake  down  a  good  deal  of  loose  soot.  Light- 
ning does  not  usually  enter  houses  by  the  doors,  win- 
dows, or  chimneys,  as  open  passages,  in  the  manner 
that  air  enters  them ;  its  nature  is,  to  be  attracted  by 
substances,  that  are  conductors  of  electricity ;  it  pene- 
trates and  passes  in  them,  and,  if  they  are  not  good 
conductors,  as  are  neither  wood,  brick,  stone,  nor  plas- 
ter, it  is  apt  to  rend  them  in  its  passage.  It  would 
not  easily  pass  through  the  air  from  a  cloud  to  a  build- 
ing, were  it  not  for  the  aid  afforded  in  its  passage  by 
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intervening  fragments  of  clouds  bdow  the  main  bodj^ 
or  by  the  falling  rain. 

It  is  said,  that  the  house  was  fiUed  with  Us  flash  (2). 
Expressions  like  this  are  common  m  accounts  of  the 
effects  of  lightning,  from  which  we  are  apt  to  under- 
stand, that  the  lightning  filled  the  house.  Our  language 
indeed  seems  to  want  a  word  to  express  the  light  of 
lightning,  as  distinct  from  the  lightnmg  itself.  When  a 
tree  on  a  hill  is  struck  by  it,  the  lightnmg  of  that  stroke 
exists  only  in  a  narrow  vein  between  the  cloud  and 
tree,  but  its  light  fills  a  vast  space  many  miles  round ; 
and  people  at  the  greatest  distance  from  it  are  apt  to 
say,  ^  The  lightnmg  came  into  our  rooms  through  our 
windows/'  As  it  is  in  itself  extremely  bright,  it  cannot, 
when  so  near  as  to  strike  a  house,  fail  illuminating 
highly  every  room  in  it  through  the  windows ;  and  this 
I  suppose  to  have  been  the  case  at  Mr.  Msune's ;  and 
that,  except  in  and  near  the  hearth,  from  the  causes 
above  mentioned,  it  was  not  in  any  other  part  of  the 
house ;  the  flash  meaning  no  more  than  the  light  of  the 
lightning.  It  is  for  want  of  considering  this  difference, 
that  people  suppose  there  is  a  kmd  of  lightning  not 
attended  with  thunder.  In  fact,  there  is  probably  a 
loud  explosion  accompanying  every  flash  of  lightnmg, 
and  at  the  same  instant ;  but  as  sound  travels  slower 
than  light,  we  often  hear  the  sound  some  seconds  of 
time  after  having  seen  the  light;  and  as  sound  does 
not  travel  so  far  as  light,  we  sometimes  see  the. light 
at  a  distance  too  great  to  hear  the  sound. 

(n)  The  breaking  some  pieces  of  China  in  the  huf- 
fety  may  nevertheless  seem  to  mdicate  that  the  light- 
nmg was  there;  but,  as  there  is  no  mention  of  its' 
having  hurt  any  part  of  the  buffet,  or  of  the  walls 
of  the  house,  I  should  rather  ascribe  that  effect  to  the 
concussion  of  the  air,  or  shake  of  the  house,  by  the 
explosion. 
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Thus  to  me  it  appears,  that  the  house  and  its  inhabi- 
tants were  saved  by  the  rod,  though  the  rod  itself 
was  unjointed  by  the  stroke ;  and  that,  if  it  had  been 
made  of  one  piece,  and  sunk  deeper  in  the  earth,  or 
had  entered  the  earth  at  a  greater  distance  from  the 
foundation,  the  mentioned  small  damages  (except  the 
melting  of  the  pomts)  would  not  have  happened. 


TO    MISS    MARY    STEYEKSOK. 

Concerning  the  Leyden  Bottle* 

London,  22  Maich,  1762. 

I  MUST  retract  the  charge  of  idleness  in  your  studies^ 
when  I  find  you  have  gone  through  the  doubly  difficult 
task  of  reading  so  big  a  book,  on  an  abstruse  subject 
and  in  a  foreign  language. 

In  answer  to  your  question  concemmg  the  Leyden 
phial.  The  hand  that  holds  the  bottle  receives  and 
conducts  away  the  electric  fluid  that  is  driven  out  of 
the  outside  by  the  repulsive  power  of  that  which  k 
forced  into  the  inside  of  the  bottle.  As  long  as  that 
power  remains  in  the  same  situation,  it  must  prevent 
the  return  of  what  it  had  expelled ;  though  the  hand 
would  readSy  supply  the  quantity  if  it  could  be  re- 
ceived.   Your  affectionate  friend, 

B.  Franklik. 


Electrical  Experimente  on  Amber. 

Sftturday,  3  July,  1762. 

To  try,  at  the  request  of  a  friend,  whether  amber 
fi&dy  powdered  might  be  melted  and  run  together 
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again  by  means  of  the  electric  fluid,  I  took  a  piece  of 
small  glass  tube,  about  two  mches  and  a  half  long,  the 
bore  about  one  twelfth  of  an  inch  diameter,  the  glass 
itself  about  the  same  thickness.  I  introduced  into  this 
tube  some  powder  of  amber,  and  with  two  pieces  of 
wire  nearly  fittmg  the  bore,  one  inserted  at  one  end, 
the  other  at  the  other,  I  rammed  the  powder  hard  be- 
tween them  m  the  middle  of  the  tube,  where  it  stuck 
fast,  and  was  m  length  about  half  an  inch.  Then,  leay- 
mg  the  wires  in  the  tube,  I  made  them  part  of  the 
electric  circuit,  and  discharged  through  them  three  rows 
of  my  case  of  bottles.  The  event  was,  that  the  glass 
was  broke  into  very  small  pieces  and  those  dispersed 
with  violence  m  all  directions.  As  I  did  not  expect 
this,  I  had  not,  as  in  other  experiments,  laid  thick  paper 
over  the  glass  to  save  my  eyes,  so  several  of  the  pieces 
struck  my  face  smartly,  and  one  of  them  cut  my  lip  a 
litde,  so  as  to  make  it  bleed.  I  could  find  no  part  of 
the  amber;  but  the  table  where  the  tube  lay  was 
stamed  very  black  in  spots,  such  as  might  be  made  by 
a  thick  smoke  forced  on  it  by  a  blast,  and  the  air  was 
filled  with  a  strong  smell,  somewhat  like  that  fix)m  burnt 
gunpowd^.  Whence  I  imagined,  that  the  amber  was 
burnt,  and  had  exploded  as  gunpowder  would  have 
done  in  the  same  circumstances. 

That  I  might  better  see  the  effect  on  the  amber,  I 
made  the  next  experiment  in  a  tube  formed  of  a  card 
rolled  up  and  bound  strongly  with  packthread.  Its  bore 
was  about  one  eighth  of  an  inch  diameter.  I  rammed 
powder  of  amber  into  this  as  I  had  done  into  the 
other,  and,  as  the  quantity  of  amber  was  greater,  I  in- 
creased the  quantity  of  electric  fluid,  by  discharging 
through  it  at  once  five  rows  of  my  bottles.  On  open- 
ing the  tube,  I  found  that  some  of  the  powder  had  ex- 
ploded ;  an  impression  was  made  on  the  tube,  though 
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it  was  not  hurt,  and  most  of  the  powder  remaining  was 
turned  black,  which  I  suppose  might  be  by  the  smoke 
forced  through  it  fix>m  the  burned  part ;  some  of  it 
was  hard ;  but,  as  it  powdered  again  when  pressed  by 
die  fingers,  I  suppose  that  hardness  not  to  arise  from 
melting  any  parts  in  it,  but  merely  from  my  ramming 
the  powder  when  I  charged  the  tube. 

B.  Franklin. 


FROM  jrOHN   WINTHROP*  TO   BENJAMIN   FRANKLIN. 

J\rew   Observation    relating  to  Electricity  in  the  at- 
mosphere. 

Cunbridgei  New  England,  39  September,  17G2» 

Sir, 
There  is  an  observation  relating  to  electricity  in  the 
atmosphere,  which  seemed  new  to  me,  though  perhaps 
it  will  not  to  you ;  however,  I  will  venture  to  men- 
tion it  I  have  some  pomts  on  the  top  of  my  house, 
and  the  wire  where  it  passes  withm-side  the  house  is 
furnished  with  bells,  according  to  your  method,  to  give 
notice  of  the  passage  of  the  electric  fluid.  In  summer 
these  bells  generally  ring  at  the  approach  of  a  thunder- 
cloud, but  cease  soon  after  it  begins  to  rain.  In  win- 
ter, they  sometimes,  though  not  very  often,  ring  while 
it  is  snowing;  but  never,  that  I  remember,  when  it 
rains.  But  what  was  unexpected  to  me  was,  that, 
though  the  bells  had  not  rung  while  it  was  snowing, 
yet  the  next  day,  after  it  had  done  snowmg,  and  the 
weather  was  cleared  up,  while  the  snow  was  driven 

*  Professor  of  Mathematics  and  Natural  Philoeophy  in  Harvard  Uni- 
▼einty,  and  Fellow  of  the  Royal  Society.— Editor. 
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about  by  a  high  wind  at  west  or  northwest,  the  beOs 
rung  for  several  hours  (though  with  little  intermissioiis) 
as  briskly  as  ever  I  knew  them,  and  I  drew  consid^- 
able  sparks  from  the  wire.  This  phenomenon  I  never 
observed  but  twice ;  viz.  cm  the  31st  of  January,  1760| 
and  the  3d  of  March,  1762. 

I  am,  Sir,  &c. 

X   WllfTHROP. 


FROM   ALEXANDER  SMALL  TO  BENJAMIN  FRANKLIN. 

FlMh  of  Lightning  that  struck  St.  Brides  SUeple. 

I  HAVE  just  recollected,  that,  in  one  of  our  great 
storms  of  lightning,  I  saw  an  appearance,  which  I  never 
observed  before,  nor  ever  heard  described.  I  am  per- 
suaded that  I  saw  the  flash  which  struck  St.  Bride's 
steeple.  Sitting  at  my  window,  and  looking  to  the 
north,  I  saw  what  appeared  to  me  a  solid  straight  rod 
of  fire,  movmg  at  a  very  sharp  angle  with  the  horizon. 
It  appeared  to  my  eye  as  about  two  mches  diameter, 
and  had  nothing  of  the  zigzag  lightning  motion.  I  in- 
stantly told  a  person  sitting  with  me,  that  some  place 
must  be  struck  at  that  instant  I  was  so  much  sur- 
prised at  the  vivid,  distmct  appearance  of  the  fire,  that 
I  did  not  hear  the  clap  of  thunder,  which  stunned  every 
one  besides.  Considering  how  low  it  moved,  I  could 
not  have  thought  it  had  gone  so  far,  havmg  St.  Mar- 
tin's, the  New  Church,  and  St  Clement's  steeples  m 
its  way.  It  struck  the  steeple  a  good  way  from  the 
top,  and  the  first  impression  it  made  in  the  side  is  in 
the  same  direction  I  saw  it  move  in.  It  was  succeeded 
by  two  flashes,  almost  united,  moving   m  a  pointed 
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direction.  There  were  two  distinct  houses  struck  in 
Essex  Street  I  should  have  thought  the  rod  would 
haye  fallen  in  Covent  (harden,  it  was  so  low.  Perhaps 
the  appearance  is  frequent,  though  never  bef<Mre  seen  by 
Yours, 

Alexander  Small. 


TO   MR.  PETER  FRANKLIN,   AT  NEWPORT. 

Best  Method  of  securing  a  Potoder  Magazine  from 
Lightning. 

You  may  acquamt  the  gentleman  that  desired 

you  to  inquu*e  my  opmion  of  the  best  method  of  se« 
curing  a  powder  magazine  from  lightning,  that  I  think 
they  cannot  do  better  than  to  erect  a  mast  not  far  from 
it,  which  may  reach  fifteen  or  twenty  feet  above  the 
top  of  it,  with  a  thick  iron  rod  in  one  piece  fastened 
to  it,  pointed  at  the  highest  end,  and  reaching  down 
through  the  earth  till  it  comes  to  water.  Iron  is  a 
cheap  metal ;  but,  if  it  were  dearer,  as  this  is  a  public 
thing,  the  expense  is  insignificant ;  therefore  I  would 
have  the  rod  at  least  an  inch  thick,  to  allow  for  its 
gradually  wasting  by  rust;  it  will  last  as  long  as  the 
mast,  and  may  be  renewed  with  it.  The  sharp  point 
for  five  or  six  inches  should  be  gilt. 

But  there  is  another  circumstance  of  importance  to 
the  strength,  goodness,  and  usefulness  of  the  powder, 
which  does  not  seem  to  have  been  enough  attended 
to;  I  mean  the  keeping  it  perfecdy  dry.  For  want  of 
a  method  of  doing  diis,  much  is  spoiled  m  damp  maga- 
zines, and  much  so  damaged  as  to  become  of  little  value. 
If,  instead  of  barrels,  it  were  kept  in  cases  of  bottles 
well  corked ;  or  in  large  tin  canisters,  with  small  covers 
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shutting  close  by  Haeans  of  oiled  paper  between,  or 
covering  the  joining  on  the  canister;  or,  if  in  barrels, 
then  the  barrels  Imed  with  thin  sheet-lead ;  no  mois- 
ture in  either  of  these  methods  could  possibly  enter  the 
powder,  since  glass  and  metals  are  both  impervious  to 
water. 

By  the  latter  of  these  means  you  see  tea  is  brought 
dry  and  crisp  from  China  to  Europe,  and  thence  to 
America,  though  it  comes  all  the  way  by  sea  in  the 
damp  hold  of  a  ship.  And  by  this  method,  grain,  meal, 
&c.,  if  well  dried  before  it  is  put  up,  may  be  kept  for 
ages  sound  and  good. 

There  is  another  thing  very  proper  to  line  small  bar- 
rels with  ;  it  is  what  they  call  tinfoil,  or  leaf-tin,  being 
tin  milled  between  rollers  till  it  becomes  as  thin  as 
paper,  and  more  pliant,  at  the  same  time  that  its  texture 
is  extremely  close.  It  may  be  applied  to  the  wood  with 
common  paste,  made  with  boiling  water  thickened  with 
flour;  and,  so  laid  on,  will  lie  very  close  and  stick  well; 
but  I  should  prefer  a  hard,  sticky  varnish  for  that  pur* 
pose,  made  of  linseed  oil  much  boiled.  The  heads 
might  be  lined  separately,  the  tin  wrapping  a  little 
round  their  edges.  The  barrel,  while  the  Iming  is  laid 
on,  should  have  the  end  hoops  slack,  so  that  the  staves 
standing  at  a  little  distance  from  each  other,  may  admit 
the  head  into  its  groove.  The  tinfoil  should  be  plied 
mto  the  groove.  Then,  one  head  being  put  m,  and 
that  end  hooped  tight,  the  barrel  would  be  fit  to  re- 
ceive the  powder,  and  when  the  other  head  is  put  in 
and  the  hbops  drove  up,  the  powder  would  be  safe 
from  moisture,  even  if  the  barrel  were  kept  under  water. 
This  tinfoil  is  but  about  eighteen  pence  sterling  a 
pound,  and  is  so  extremely  thm,  that,  I  imagine,  a 
pound  of  it  would  line  three  or  four  powder  barrels. 
I  am,  &c. 

B.  Fraxklin. 
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TO   THOMAS  RONAYNE,  AT   CORK.* 

On  the  Electricity  of  the  Fogs  in  Ireland. 

London,  20  April,  1766. 

Sir, 
I  have  received  your  very  obliging  and  very  ingen- 
ious letter  by  Captain  Kearney.  Your  observations 
upon  the  electricity  of  fogs  and  the  air  in  Ireland,  and 
upon  different  circumstances  of  storms,  appear  to  me 
very  curious,  and  I  thank  you  for  them.  There  is  not, 
in  my  opinion,  any  part  of  the  earth  whatever  which  is, 
or  can  be,  naturally  in  a  state  of  negative  electricity ; 
and,  though  different  circumstances  may  occasion  an 
inequality  in  the  distribution  of  the  fluid,  the  equilib- 
rium is  immediately  restored  by  means  of  its  extreme 
subtilty,  and  of  the  excellent  conductors  with  which  the 
humid  earth  is  amply  provided.  I  am  of  opinion,  how- 
ever, that  when  a  cloud,  well  charged  positively,  passes 
near  the  earth,  it  repels  and  forces  down  into  the  earth 
that  natural  portion  of  electricity,  which  exists  near  its 
surface,  and  in  buildings,  trees,  Slc,  so  as  actually  to 
reduce  them  to  a  negative  state  before  it  strikes  them. 
I  am  of  opinion,  too,  that  the  negative  state  in  which 
you  have  frequently  found  the  balls,  which  are  sus- 
pended from  your  apparatus,  is  not  always  occasioned 
by  clouds  m  a  negative  state ;  but  more  commonly  by 
clouds  positively  electrified,  which  have  passed  over 
them,  and  which  in  theu*  passage  have  repelled  and 
driven  off*  a  part  of  the  electrical  matter,  which  naturally 
existed  in  the  apparatus ;  so  that,  what  remained  after 
the  passmg  of  the  clouds    diffusing  itself  uniformly 

*  Translated  from  M.  Dubourg's  French  edition  of  the  author'a  woiiv; 
(Tome  I.  p.  265.)— Editor. 
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through  the  apparatus,  the  whole  became  reduced  to 
a  negative  state. 

If  you  have  read  my  experiments  made  in  continua- 
tion of  those  of  Mr.  Canton,  you  will  readily  understand 
this;  but  you  may  easily  make  a  few  experiments, 
which  will  clearly  demonstrate  it  Let  a  common  glass 
be  warmed  before  the  fire,  that  it  may  continue  very* 
dry  for  some  time ;  set  it  upon  a  table,  and  place  upon 
it  the  small  box  made  use  of  by  Mr.  Canton,  so  that 
the  balls  may  hang  a  littie  beyond  the  edge  of  the  table. 
Rub  ianother  glass,  which  has  previously  been  warmed 
m  a  sunilar  manner,  with  a  piece  of  black  silk,  or  a  silk 
handkerchief,  in  order  to  electrify  it.  Hold  then  the 
glass  above  the  little  box,  at  about  the  distance  of  three 
or  four  inches  from  that  part,  which  is  most  distant  from 
the  balls;  and  you  will  see  the  balls  separate  Gram 
each  other;  being  positively  electrified  by  the  natural 
portion  of  electricity,  which  was  in  the  box,  and  which 
is  driven  to  the  further  part  of  it  by  the  repulsive  power 
of  the  atmosphere  m  the  excited  glass.  Touch  the  box 
near  the  litde  balls  (the  excited  glass  continumg  in  the 
same  state)  and  the  balls  will  again  unite ;  the  quan* 
tity  of  electricity  which  had  been  driven  to  this  part 
being  drawn  oflF  by  your  finger.  Withdraw  then  both 
your  finger  and  the  glass,  at  the  same  instant,  and  the 
quantity  of  electricity  which  remained  in  the  box,  uni- 
fcHinly  difiusmg  itself  the  balls  will  again  be  separated, 
being  now  in  a  negative  state.  While  thmgs  are  in  this 
situation,  begm  once  more  to  excite  your  glass,  and  hold 
it  above  the  box,  but  not  too  near,  and  you  will  find, 
that,  when  it  is  brought  withm  a  certain  distance,  the 
balls  will  at  first  approach  each  other,  being  then  in  a 
natural  state.  In  proportion  as  the  glass  is  brought  near* 
er,  they  will  again  separate,  being  positive.  When  the 
glass  is  moved  beyond  them,  and  at  some  litde  farther 
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distance,  they  will  unite  again,  being  in  a  natural  state. 
When  it  is  entirely  removed,  they  will  separate  again, 
being  then  made  negative.  The  excited  glass  in  this 
experiment  may  represent  a  doud  positively  charged, 
which  you  see  b  capable  of  producmg  in  this  manner 
all  the  different  changes  in  the  apparatus,  without  the 
least  necessity  for  supposing  any  negative  doud. 

I  am  nevertheless  fidly  convmced,  that  there  are  neg- 
ative clouds ;  because  they  sometimes  absorb,  through 
the  medium  of  the  apparatus,  the  positive  electricity  of 
a  large  jar,  the  himdredth  part  of  which  the  apparatus 
itself  would  have  not  been  able  to  receive  or  contain  at 
(Hice.  In  fact,  it  is  not  difficult  to  conceive  that  a  large 
cloud,  highly  charged  positively,  may  reduce  smaller 
clouds  to  a  negative  state,  when  it  passes  above  or  near 
them,  by  fordng  a  part  of  their  natural  portion  of  the 
fluid  either  to  their  inferior  surfaces,  whence  it  may 
strike  into  the  earth,  or  to  the  opposite  side,  whence  it 
may  strike  into  the  adjacent  clouds ;  so  that,  when  the 
lai^e  cloud  has  passed  off  to  a  distance,  the  small 
clouds  shaD  remam  in  a  negative  state,  exactiy  like  the 
apparatus ;  the  former  (like  the  latter)  being  frequendy 
msulated  bodies,  having  communication  neither  with  the 
earth  nor  with  other  clouds.  Upon  the  same  principle 
it  may  easily  be  conceived  in  what  manner  a  large 
negative  cloud  may  render  others  positive. 

The  experiment,  which  you  mention,  of  filing  your 
glass  is  analogous  to  one  which  I  made  in  1751,  or 
1752.  I  had  supposed  in  my  preceding  letters,  that 
the  pores  of  glass  were  smaller  in  the  interior  parts 
than  near  the  surface,  and  that  on  this  account  they 
prevented  the  passage  of  the  electrical  fluid.  To  prove 
whether  this  was  actuaUy  the  case  or  not,  I  ground  one 
of  my  phials  in  a  part  where  it  was  extremely  thin, 
grinding  it  considerably  beyond  the  middle,  and  very 
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near  to  the  opposite  superficies,  as  I  found,  upon  breaks 
mg  it  after  the  experiment  It  was  charged  neverthe- 
less after  being  ground,  equally  well  as  before,  which 
convinced  me,  that  my  hypodiesis  on  this  subject  was 
erroneous.  It  is  difficult  to  conceive  where  the  im* 
mense  superfluous  quantity  of  electricity  on  the  charged 
side  of  a  glass  is  deposited. 

I  send  you  my  paper  concerning  Meteors,  which  was 
lately  published  here  in  the  Philosophical  Transactions, 
immediately  after  a  paper  by  Mr.  Hamilton  on  the  same 
subject    I  am,  Sir,  &c. 

B.  Fraitkuit. 


Mode  of  aseertaming  whether  the  Powers  giving  a 
Shock  to  those  who  touch  either  the  Surinam  Ed  or 
the  Torpedo^  be  Electrical. 

1.  Touch  the  fish  with  a  stick  of  dry  sealing- wax, 
or  a  glass  rod,  and  observe  if  the  shock  be  communi- 
cated by  means  of  those  bodies. 

Touch  the  same  fish  with  an  iron,  or  other  metal- 
Ime  rod. 

If  the  shock  be  communicated  by  the  latter  body, 
and  not  by  the  others,  it  is  probably  not  the  mechani- 
cal effect,  as  has  been  supposed,  of  some  muscular 
action  in  the  fish,  but  of  a  subtile  fluid,  in  this  respect 
analogous  at  least  to  the  electric  fluid. 

2.  Observe  farther,  whether  the  shock  can  be  con- 
veyed without  the  metal  being  actually  in  contact  with 
the  fish,  and,  if  it  can,  whether,  in  the  space  between, 
any  light  appear,  and  a  slight  noise  or  crackling  be 
heard. 

If  so,  these  also  are  properties  common  to  the  elec- 
tric fluid. 
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3.  Lastly,  touch  the  fish  with  the  wire  of  a  small 
Leyden  bottle,  and,  if  the  shock  can  be  receiyed  across, 
observe  whether  the  wire  will  attract  and  repel  light 
bodies,  and  you  feel  a  shock,  while  holding  the  bottle 
in  one  hand,  and  touchbg  the  wu^  with  the  other. 

If  so,  the  fluid,  capable  of  producing  such  effects, 
seems  to  have  all  the  known  properties  of  the  electric 
fluid, 

ADDITION,    12  AUGUST,    1772, 

In  Consequence  of  the  Experiments  and  Discoveries 
made  in  France  by  Mr.  Wakhj  and  communiccUed  by 
him  to  Dr.  Franklin. 

Let  several  persons,  standing  on  the  floor,  hold 
hands,  and  let  one  of  them  touch  the  fish,  so  as  to  re- 
ceive a  shock.  If  the  shock  be  felt  by  all,  place  the 
fish  flat  on  a  plate  of  metal,  and  let  one  of  the  persons 
holding  hands  touch  this  plate,  while  the  person  farthest 
from  the  plate  touches  the  upper  part  of  the  fish  with 
a  metal  rod ;  then  observe,  if  the  force  of  the  shock 
be  the  same  as  to  all  the  persons  forming  the  circle,  or 
is  stronger  than  before. 

Repeat  this  experiment  with  this  difierence ;  let  two 
or  three  of  the  persons  forming  the  circle,  instead  of 
holding  by  the  hand,  hold  each  an  uncharged  electri- 
cal bottle,  so  that  the  little  balls  at  the  end  of  the  wires 
may  touch,  and  observe,  after  the  shock,  if  these  wires 
will  attract  and  repel  light  bodies,  and  if  a  ball  of 
cork,  suspended  by  a  long  silk  string  between  the  wires, 
a  little  distance  from  the  bottles,  will  be  alternately  at- 
tracted and  repelled  by  them. 


II* 
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Of  lAghtfiingj  and  the  Methods  (now  used  in  America) 
of  securing  Buildings  and  Persons  from  its  ndschiev*  | 

ous  Effects.  \ 

I 

Paris,  Septembcfi  1767.  i 

ExPERiMEi^TS  made  in  electricity  first  gave  philoso-  | 

phers  a  suspicion,  that  the  matter  of  lightnmg  was  the 
same  with  Uie  electric  matter.  Experiments  afterwards 
made  on  lightning  obtamed  from  the  clouds  by  pointed 
rods,  received  into  bottles,  and  subjected  to  every  trial, 
have  since  proved  this  suspicion  to  be  perfectly  wefl 
founded ;  and  that  whatever  properties  we  find  in  elec- 
tricity, are  also  the  properties  of  lightning. 

This  matter  of  lightnmg,  or  of  electricity,  is  an  ex- 
treme subtile  fluid,  penetrating  other  bodies,  and  sub- 
sisting in  them,  equally  difiused. 

When,  by  any  operation  of  art  or  nature,  there  hap- 
pens to  be  a  greater  proportion  of  this  fluid  in  one 
body  than  in  another,  the  body  which  has  most  will 
communicate  to  that  which  has  least,  till  the  proportion 
becomes  equal;  provided  the  distance  between  them 
be  not  too  great ;  or,  if  it  is  too  great,  till  there  be 
proper  conductors  to  convey  it  from  one  to  the  other. 

If  the  communication  be  through  the  air  without  any 
conductor,  a  bright  light  is  seen  between  the  bodies, 
and  a  sound  is  heard.  In  our  small  experiments,  we 
call  this  light  and  sound  the  electric  spark  and  snap ; 
but,  in  the  great  operations  of  nature,  the  light  is  what 
we  call  lightning,  and  the  sound  (produced  at  the  same 
time,  though  generally  arriving  later  at  our  ears  than 
the  light  does  to  our  eyes,)  is,  with  its  echoes,  called 
thunder. 

If  the  communication  of  this  fluid  is  by  a  conductor, 
it  may  be  without  either  light  or  sound,  the  subtile  fluid 
passing  in  the  substance  of  the  conductor. 
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If  the  conductor  be  good  and  of  sufficient  bigness, 
the  fluid  passes  through  it  without  hurting  it.  If  other- 
wbe,  it  is  damaged  or  destroyed. 

All  metals  and  water  are  good  conductors.  Other 
bodies  may  become  conductors  by  having  some  quan- 
tity of  water  in  them,  as  wood,  and  other  materials  used 
m  building ;  but,  not  havmg  much  water  in  them,  they 
are  not  good  conductors,  and  therefore  are  often  dam- 
aged m  the  operation. 

Glass,  wax,  silk,  wool,  hafa-,  feathers,  and  even  wood, 
perfectly  dry,  are  non-conductors ;  that  is,  they  resist 
mstead  of  fadlitating  the  passage  of  this  subtile  fluid. 

When  this  fluid  has  an  opportunity  of  passing 
through  two  conductors,  one  good  and  sufficient,  as  of 
metal,  the  other  not  so  good,  it  passes  in  the  best,  and 
will  follow  it  m  any  direction. 

The  distance  at  which  a  body  charged  with  this  fluid 
will  discharge  itself  suddenly,  striking  through  the  air 
into  another  body  that  is  not  charged,  or  not  so  highly 
charged,  is  different  according  to  the  quantity  of  the 
fluid,  the  dimensions  and  form  of  the  bodies  themselves, 
and  the  state  of  the  lur  between  them.  This  distance, 
whatever  it  happens  to  be  between  any  two  bodies,  is 
called  their  striking  distance,  as,  till  they  come  within 
that  distance  of  each  other,  no  stroke  will  be  made. 

The  clouds  have  often  more  of  this  fluid  in  propor- 
tion than  the  earth;  in  which  case,  as  soon  as  they 
come  near  enough  (that  is,  within  the  striking  distance) 
or  meet  with  a  conductor,  the  fluid  quits  them  and 
strikes  mto  the  earth.  A  ck)ud  fully  charged  with  this 
fluid,  if  so  high  as  to  be  beyond  the  striking  distance 
from  the  earth,  passes  quiedy  without  making  noise  or 
giving  light;  unless  it  meets  with  other  clouds  that 
have  less. 

TaU  trees,  and  k>fty  buildings,  as  the  towers  and 
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spires  of  churches,  become  sometimes  conductors  be- 
tween the  clouds  and  the  earth ;  but,  not  bemg  good 
ones,  that  is,  not  conveying  the  fluid  freely,  they  are 
often  damaged. 

Buildings  that  have  their  roofs  covered  with  lead,  or 
other  metal,  and  spouts  of  metal  contmued  from  the 
roof  into  the  ground  to  carry  oflF  the  water,  are  never 
hurt  by  lightnmg,  as,  whenever  it  falls  on  such  a  build- 
ing, it  passes  in  the  metals  and  not  in  the  walls. 

When  other  buildings  happen  to  be  within  the  strik- 
mg  distance  from  such  clouds,  the  fluid  passes  in  the 
walls,  whether  of  wood,  brick,  or  stone,  quitting  the 
walls  only  when  it  can  find  better  conductors  near  them, 
as  metal  rods,  bolts,  and  hinges  of  windows  or  doors, 
gilding  on  wainscot,  or  frames  of  pictures,  the  silvering 
on  the  backs  of  looking-glasses,  the  wires  for  bells, 
and  the  bodies  of  animals,  as  containing  watery  fluids. 
And  in  passing  through  the  house  it  follows  the  direc- 
tion of  these  conductors,  taking  as  many  in  its  way  as 
can  assist  it  in  its  passage,  whether  in  a  straight  or 
crooked  line,  leapmg  from  one  to  the  other,  if  not  far 
distant  irom  each  other,  only  rending  the  wall  in  the 
spaces  where  these  partial  good  conductors  are  too  dis- 
tant from  each  other. 

An  iron  rod  being  placed  on  the  outside  of  a  build- 
ing, from  the  highest  part  continued  down  into  the 
moist  earth,  in  any  direction,  straight  or  crooked,  follow- 
ing the  form  of  the  roof  or  other  parts  of  the  building, 
will  receive  the  lightning  at  its  upper  end,  attractbg  it 
so  as  to  prevent  its  striking  any  other  part ;  and,  afford- 
ing it  a  good  conveyance  into  the  earth,  will  prevent  its 
damaging  any  part  of  the  building. 

A  small  quantity  of  metal  is  found  able  to  conduct  a 
great  quantity  of  this  fluid.  A  wire  no  bigger  than  a 
goose  quill  has  been  known  to  conduct  (with  safety  to 
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the  building  as  far  as  the  wire  was  continued)  a  quan- 
tity of  lightning  that  did  prodigious  damage  both  above 
and  below  it ;  and  probably  larger  rods  are  not  neces- 
sary, though  it  is  common  in  America  to  make  them 
of  half  an  inch,  some  of  three  quarters,  or  an  inch 
diameter. 

The  rod  may  be  fastened  to  the  wall,  chimney,  &c., 
with  staples  of  iron.  The  lightnbg  will  not  leave  the 
rod  (a  good  conductor)  to  pass  into  the  wall  (a  bad 
conductor)  through  those  staples.  It  would  rather,  if 
any  were  m  the  waH  pass  out  of  it  into  the  rod,  to  get 
more  readily  by  that  conductor  into  the  earth. 

If  the  building  be  very  large  and  extensive,  two  or 
more  rods  may  be  placed  at  different  parts,  for  greater 
security. 

Small  ragged  parts  of  clouds,  suspended  in  the  air 
between  the  great  body  of  clouds  and  the  earth  (like 
leaf  gold  in  electrical  experiments),  often  serve  as  partial 
conductors  for  the  lightning,  which  proceeds  from  one 
of  them  to  another,  and  by  their  help  comes  within  the 
striking  distance  to  the  earth  or  a  buildmg.  It  there- 
fore strikes,  through  those  conductors,  a  building  that 
would  otherwise  be  out  of  the  striking  distance. 

Long,  sharp  points  communicating  with  the  earth,  and 
presented  to  such  parts  of  clouds,  drawing  silently  from 
them  the  fluid  they  are  charged  with,  they  are  then  at- 
tracted to  the  cloud,  and  may  leave  the  distance  so 
great  as  to  be  beyond  the  reach  of  striking. 

It  is  therefore  that  we  elevate  the  upper  end  of  the 
rod  six  or  eight  feet  above  the  highest  part  of  the 
building,  tapering  it  gradually  to  a  fine  sharp  point, 
which  is  gilt  to  prevent  its  nistmg. 

Thus  the  pomted  rod  either  prevents  a  stroke  fix)m 
the  cloud,  or,  if  a  stroke  is  made,  conducts  it  to  the 
earth  with  safety  to  the  building. 
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The  lower  end  of  the  rod  should  enter  the  earth  so 
deep  as  to  come  at  the  moist  part,  perhaps  two  or  three 
feet ;  and,  if  bent  when  under  the  surface  so  as  to  go 
in  a  h(»izontal  line  six  or  eight  feet  from  the  wall,  and 
then  bent  again  downwards  three  or  four  feet,  it  wiU 
prevent  damage  to  any  of  the  stones  of  the  foundation. 

A  persc»i  apprehensive  of  danger  from  lightning, 
happening  during  the  time  of  thunder  to  be  in  a  house 
not  so  secured,  will  do  well  to  avoid  sitting  near  the 
chunney,  near  a  looking-glass,  or  any  gilt  pictures  or 
wainscot ;  the  safest  j^ce  is  in  the  middle  of  the  ro(Hn 
(so  it  be  not  under  a  metal  lustre  suspended  by  a  chain)i 
fitting  in  one  chair  and  laying  the  feet  up  in  anoth^. 
It  is  still  safer  to  bring  two  or  three  mattresses  or  beds 
mto  the  middle  of  the  room,  and,  folding  them  up 
double,  place  the  chair  upon  them ;  for  they  not  bemg 
80  good  conduct(H*s  as  the  walls,  the  lightning  will  not 
choose  an  interrupted  course  through  the  air  of  the 
roc«n  and  the  bedding,  when  it  can  go  through  a  con* 
tinned  better  conductor,  the  walls.  But,  where  it  can 
be  had,  a  hammock  or  swinging  bed,  suspended  by  silk 
cords  equally  distant  from  the  walls  on  every  side,  and 
from  the  ceiling  and  floor  above  and  below,  affords  the 
safest  situation  a  person  can  have  in  any  room  what- 
ever; and  what,  indeed,  may  be  deemed  quite  free 
from  danger  of  any  stroke  by  lightning. 

B.  Fraitkun. 
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7R0H  JOHN   WINTHROP  TO  BElSTJAMUr   FRANKLIX. 

St.  Bride^s  Steeple. 

Cambridge,  6  January,  1768. 

I  HAVE  read  in  the  Phibsoi^bical  Transactions 

the  account  of  the  offsets  of  lightning  on  Sl  Bride's 
steeple.  It  is  amazmg  to  me,  that,  after  the  full  dem* 
onstration  you  had  given,  of  the  identity  of  lightning 
and  o{  electricity,  and  the  power  of  metalline  conduc- 
tors,  they  should  ever  think  of  repairing  that  steeple 
widiout  such  c(»tductors.  How  astonishing  is  the  force 
of  prejudice,  even  in  an  age  of  so  much  knowledge  and 
free  inquiry! 


TO  jrOHK  WIKTHROP. 

Ofj  Conductors  for  protecting  Houses  from  Lightning.  — 
Singular  Kind  of  Glass  Tube. 

London,  9  Jaly,  1768. 

Dear  Sir, 

You  must  needs  think  the  time  k)ng  that  your  instru- 
ments have  been  in  hand.  Sundry  circumstances  have 
occasioned  the  delay.  Mr.  Short,  who  undertook  to 
make  the  telescope,  was  k)ng  m  a  bad  state  of  health, 
and  much  m  the  country  for  the  benefit  of  the  air.  He 
however  at  length  finished  the  material  parts  that  re- 
quired hb  own  hand,  and  waited  only  for  somethmg 
about  the  mounting,  that  was  to  have  been  done  by 
another  workman;  when  he  was  removed  by  death. 
I  have  put  in  my  claim  to  the  instrument,  and  shall  ob- 
tain it  firom  the  executors  as  soon  as  his  affairs  can  be 
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settled.  It  is  now  become  much  more  valuable  than 
it  would  have  been  if  he  had  lived,  as  he  excelled  all 
others  m  that  branch.  The  price  agreed  for  was  one 
hundred  pounds. 

The  equal  altitudes  and  transit  instrument  was  under- 
taken by  Mr.  Bird,  who  doing  all  his  work  with  his  own 
hands  for  the  sake  of  greater  truth  and  exactness,  one 
must  have  patience  that  expects  any  thmg  from  him. 
He  is  so  singularly  eminent  in  his  way,  that  the  com- 
missioners of  longitude  have  lately  given  him  five  hun- 
dred pounds  merely  to  discover  and  make  public  his 
method  of  dividing  instruments.  I  send  it  you  here- 
with. But  what  has  made  him  longer  m  producing 
your  instrument  is,  the  great  and  hasty  demand  on  him 
from  France  and  Russia,  and  our  Society  here,  for  in- 
struments to  go  to  different  parts  of  the  world  for  ob- 
serving the  next  transit  of  Venus ;  some  to  be  used 
in  Siberia,  some  for  the  observers  that  go  to  the  South 
Seas,  some  for  those  that  go  to  Hudson's  Bay.  These 
are  now  all  completed,  and  mostly  gone,  it  bemg  neces- 
sary, on  account  of  the  distance,  that  they  should  go 
this  year  to  be  ready  on  the  spot  in  time.  And  now, 
he  tells  me,  he  can  finish  yours,  and  that  I  shall  have 
it  next  week.  Possibly  he  may  keep  his  word.  But 
we  are  not  to  wonder  if  he  does  not 

Mr.  Martm,  when  I  called  to  see  his  panopticon,  had 
not  one  ready ;  but  was  to  let  me  know  when  he  should 
have  one  to  show  me.  I  have  not  since  heard  torn 
him,  but  will  call  agam. 

Mr.  Maskelyne  wishes  much  that  some  of  the  gov- 
ernments in  North  America  would  send  an  astronomer 
to  Lake  Superior,  to  observe  this  transit  I  know  no 
one  of  them  likely  to  have  a  spirit  for  such  an  under- 
t^ng,  unless  it  be  the  Massachusetts,  or  that  have  a 
person  and  instruments  suitable.    He  presents  you  one 
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of  his  pamphlets,  which  I  now  send  you,  together  with 
two  letters  from  him  to  me,  relatmg  to  that  observation. 
If  your  health  and  strength  were  sufficient  for  such  an 
expedition,  I  should  be  glad  to  hear  you  had  under- 
taken it.  Possibly  you  may  have  an  Sieve  that  is  ca- 
pable. The  fitting  you  out  to  observe  the  former 
transit,  was  a  public  act  for  the  benefit  of  science,  that 
did  your  province  great  honor. 

We  expect  soon  a  new  volume  of  the  Transactions, 
in  which  your  piece  will  be  printed.  I  have  not  yet 
got  the  separate  ones  which  I  ordered. 

It  is  perhaps  not  so  extraordinary  that  unlearned 
men,  such  as  commonly  compose  our  church  vestries, 
should  not  yet  be  acquainted  with,  and  sensible  of,  the 
benefits  of  metal  conductors  m  averting  the  stroke  of 
lightning,  and  preserving  our  houses  from  its  violent  ef- 
fects,* or  that  they  should  be  still  prejudiced  against  the 
use  of  such  conductors,  when  we  see  how  long  even 
philosophers,  men  of  extensive  science  and  great  inge- 
nuity, can  hold  out  against  the  evidence  of  new  knowl- 
edge, that  does  not  square  with  their  preconceptions ; 
and  how  long  men  can  retain  a  practice  that  is  conform- 
able to  their  prejudices,  and  expect  a  benefit  from  such 
practice,  though  constant  experience  shows  its  inutility. 
A  late  piece  of  the  Abbe  NoUet,  printed  last  year  in 
the  Memoirs  of  the  French  Academy  of  Sciences,  af- 
fords strong  mstances  of  this ;  for,  though  the  very  re- 
lations he  gives  of  the  effects  of  lightning  in  several 
churches  and  other  buildings  show  clearly,  that  it  was 
conducted  from  one  part  to  another  by  wires,  gildmgs, 
and  other  pieces  of  metal,  that  were  within  or  con- 
nected with  the  building,  yet  in  the  same  paper  he 

*  Allading  to  the  preceding  letter  from  Professor  Winthiop,  respect- 
ing St.  Bride's  steeple.— Editor. 
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objects  to  the  providing  metalline  conductors  without 
the  building,  as  useless  or  dangerous.*    He  cautions 
people  not  to  ring  the  church  beBs  during  a  thunder- 
storm, lest  the  lightning,  in  its  way  to  the  earth,  should 
be  conducted  down  to  tiiem  by  the  beI-ropes,t  whrch 
are  but  bad  conductors ;  and  yet  is  against  fixmg  metal 
on  the  outside  of  the  steeple,  which  are  knowi 
much  better  conductors,  and  which  it  would  cer 
choose  to  pass  in,  rather  than  in  dry  hemp.    Anc^ 
ii  for  a  thousand  years  past,  bells  hare  been  sc 
^  consecrated  by  the  Romish  Church,t  in  expe^ 

*  ^  Notre  eiirioBit6  pooiroit  peiit4tre  s'qiplMidir  &m  rechefohes  qa'efie 
nous  a  fait  faire  sur  la  nature  du  tonnerre,  et  sur  la  mfecanisme  de  ses 
principauz  effets,  mais  ce  n'est  point  ce  qu'il  y  a  de  plus  important;  il 
▼androit  bien  mieuz  que  nona  pnissiona  tronver  qtielqoe  moyen  de  now 
en  garantir ;  on  y  a  pena^ ;  on  B'est  mtoe  flatb6  d'avoir  hit  cette  gnade 
d^onverte ;  mais  malheureusement  douze  ann^es  d^prenves  et  an  pen 
de  reflexion  nous  apprennent  qu'il  ne  faut  pas  compter  sur  les  promessed 
qu'on  nous  a  faitee.  Je  Pal  dit,  il  7  a  long  tempa,  et  avec  regret,  tontes 
ces  pointea  de  fer  qu^on  dresse  en  I'air,  aoit  conune  SUebroecopu,  aoil 
comme  preservatift,  sont  plus  propre  k  nous  attirer  le  feu  du  tonnerre 
qu'^  noos  en  pr^erver;  et  je  persiste  k  dire  que  le  projet  d'^puiser 
une  nn6e  orageuse  du  fen  dont  elle  eat  charg^e,  n'eat  pas  celui  d^m 
ph7sicien.''-*Jkftmotre  nor  ks  Effets  du  TVmurre. 

f  <*  Les  cloches,  en  vertu  de  leur  benediction,  doivent  ^carter  les  orages 
et  nous  preserver  des  coups  de  foudre ;  mais  I'^glise  permet  i  la  pru- 
dence humaine  le  cboix  des  raomens  ok  n  coovient  dHiset  de  ce  pr^er- 
Tati£  Je  ne  sais  si  le  son,  considM  pbysiquement,  est  capable  ou  non 
de  faire  crever  une  nu^e,  et  de  causer  Pepanchement  de  son  feu  vers  les 
objets  terrestres ;  mais  il  est  certain  et  prouv^  per  I'experience,  que  le 
tonnerre  pent  tomber  sur  un  clocher,  soit  que  I'on  y  sonne  ou  que  IVm 
n'y  Sonne  point;  et  si  cela  arrive  dans  le  premier  cas,  les  sonneurs  sont 
en  grand  danger,  parcequHls  tiennent  des  cordes  par  lesquelles  la  com- 
motion de  la  foudre  pent  se  conmiuniquer  jusqu'A  eux ;  il  est  done  plus 
sage  de  laisser  les  cloches  en  repos  quand  I'orago  est  tnM  au-desaos 
de  reglise."— iWi 

X  Suivant  le  rituel  de  Paris,  lorsqu^on  b^nit  des  cloches,  on  recite  les 
oraisons  suivantes. 

**  Benedic,  Domine, quotiescumque  sonuerit,  procul  recedat 

virtus  insidiantium,  umbra  phantasmatis,  incursio  turbinum,  percussio  ful- 
minum,  Issio  tonitrunm,  calamitas  tempestatum,  omnisque  spiritus  procel 
larum,''&c 

**  Deus,  qui  per  beatum  Moisen,  dtc, procul  pellentur  insidie 
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tatkm  that  the  sound  of  such  blessed  bells  would  drive 
away  those  storms,  and  secure  our  buildings  from  the 
stroke  of  lightning ;  Bnd  during  so  long  a  period,  it  has 
not  been  found  by  experience,  that  places  within  the 
reach  of  such  blessed  sound  are  safer  dian  others  where 
it  is  never  heard ;  but  that,  on  the  contrary,  the  light- 
ning seems  to  strike  steeples  of  choice,  and  that  at  the 
v^y  time  the  bells  are  ringing ;  ^  yet  still  they  contmue 
to  bless  the  new  bells,  and  jangle  the  old  ones  when- 
ever it  thunders.  One  would  think  it  was  now  tune  to 
try  some  other  trick ;  and  ours  is  recommended  (what- 
ever this  able  philosopher  may  have  been  told  to  the 
contrary)  by  more  than  twelve  years*  experience,  where* 
in,  among  the  great  number  of  houses  furnished  with 
iron  rods  in  North  America,  not  one  so  guarded  has 
been  materially  hifft  with  lightning,  and  several  have 
been  evidently  pres^red  by  their  means ;  while  a  num- 
ber of  houses,  churches,  bams,  ships,  &c.  in  different 
places,  unprovided  with  rods,  have  been  struck  and 
greatly  damaged,  demolished,  or  burnt.  Probably  the 
vestries  of  our  English  churches  are  not  generally  well 
acquainted  vnth  these  facts ;  otherwise,  since  as  good 
Protestants  they  have  no  faith  in  the  blessmg  of  bells, 
they  would  be  less  excusable  m  not  providing  this  other 

inimici,  fragor  graiidiBaiii,  procella  torbinum,  impetas  tempesUtiun,  tem- 
perentur  infesta  tonitma/'  d&c. 

"Oninipotens,  sempiterno  Deus,  &c^ ut  ante  sonitum  ejus  ef- 

fiigentar  ignita  jacola  inimici,  percuraio  fiilminum,  impetoa  lapidum,  Isaio 
lempestatum,''  Slc, 

*  <<£n  1718.  M.  Deslandes  fit  savoir  k  rAcad^mie  Royale  des  Sci- 
ences, que  la  nuit  du  14  ou  15  d^Avril  de  la  m^me  ann^e,  le  tonnerm 
4tiut  tomb^  sur  vingt-qnatre  ^glises,  depuis  Landeniau  jusqu'^  Saint-Pol* 
de-L6on  en  Britagne ;  que  ces  ^glises  ^toient  prtcis^ment  celles  oi!^ 
Ton  sonnoit,  et  que  la  foudre  avoit  ipargn^  celles  oil  I'on  ne  sonnoit  pas ; 
que  dans  celle  de  Gouisnon,  qui  fiit  entidrement  ruin^,  le  tonnerm 
toa  deux  personnes  de  quatre  qui  soDnoient,"  &c. — BiaUnre  de  VAeadi' 
wne  BoyaU  des  ScUneea^  1719. 
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security  for  their  respective  churches,  and  for  the  good 
people  that  may  happen  to  be  assembled  in  them  dur- 
ing a  tempest,  especially  as  those  buildings,  from  their 
greater  height,  are  more  exposed  to  the  stroke  of  light- 
ning than  our  common  dwellings. 

I  have  nothing  new  in  the  philosophical  way  to  com- 
municate to  you,  except  what  follows.  When  I  was 
last  year  in  Germany,  I  met  with  a  singular  kind  of 
glass,  being  a  tube  about  eight  inches  long,  half  an  inch 
in  diameter,  with  a  hollow  ball  of  near  an  inch  diame- 
ter at  one  end,  and  one  of  an  inch  and  half  at  the  other, 
hermetically  sealed,  and  half  filled  with  water.  If  one 
end  is  held  in  the  hand,  and  the  other  a  little  elevated 
above  the  level,  a  constant  succession  of  large  bubbles 
proceeds  from  the  end  hi  the  hand  to  the  other  end, 
making  an  appearance  that  puzzled  me  much,  till  I 
found  that  the  space  not  filled  with  water  was  also  free 
from  air,  and  either  filled  with  a  subtile,  invisible  vapor 
continually  rising  from  the  water,  and  extremely  rarefi- 
able  by  the  least  heat  at  one  end,  and  condensable  again 
by  the  least  coolness  at  the  other;  or  it  is  the  very 
fluid  of  fire  itself,  which  parting  from  the  hand  pervades 
the  glass,  and  by  its  expansive  force  depresses  the 
water  till  it  can  pass  between  it  and  the  glass,  and 
escape  to  the  other  end,  where  it  gets  through  the 
glass  again  into  the  air.  I  am  rather  inclined  to  the 
first  opinion,  but  doubtful  between  the  two. 

An  ingenious  artist  here,  Mr.  Naime,  mathematical 
instrument-maker,  has  made  a  number  of  them  fit)m 
mine,  and  improved  them ;  for  his  are  much  more  sen- 
sible than  those  I  brought  from  Germany.  I  bored  a 
very  small  hole  through  the  wainscot  in  the  seat  of  my 
wmdow,  through  which  a  little  cold  air  constantly  en- 
tered, while  the  air  m  the  room  was  kept  warmer  by 
fires  daily  made  in  it,  being  winter  time.    I  placed  one 
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of  his  glasses,  with  the  elevated  end  against  this  hole ; 
and  the  bubbles  from  the  other  end,  which  was  in  a 
warmer  situation,  were  continually  passing  day  and 
night,  to  the  no  small  surprise  of  even  philosophical 
spectators.  Each  bubble  discharged  is  larger  than  that 
£rom  which  it  proceeds,  and  yet  that  is  not  diminished ; 
and  by  adding  itself  to  the  bubble  at  the  other  end, 
that  bubble  is  not  increased,  which  seems  very  para- 
doxical. 

When  the  balls  at  each  end  are  made  lai^e,  and  the 
connecting  tube  very  small,  and  bent  at  right  angles^ 
so  that  the  balls,  mstead  of  being  at  the  ends,  are 
brought  on  the  side  of  the  tube,  and  the  tube  is  held 
so  as  that  the  balls  are  above  it,  the  water  will  be  de- 
pressed in  that  which  is  held  in  the  hand,  and  rise  in 
the  other  as  a  jet  or  fountain;  when  it  is  all  m  the 
other,  it  begms  to  boil,  as  it  were,  by  the  vapor  passmg 
up  through  it ;  and  the  instant  it  begins  to  boil,  a  sud- 
den coldness  is  felt  m  the  ball  held ;  a  curious  experi- 
ment this,  first  observed  and  shown  me  by  Mr.  Naime. 
There  is  something  m  it  similar  to  the  old  observation, 
I  think  mentioned  by  Aristotle,  that  the  bottom  of  a 
boiUng  pot  is  not  warm;  and  perhaps  it  may  help  to 
explain  that  fact;  if  indeed  it  be  a  fact 

When  the  water  stands  at  an  equal  height  in  both 
these  balls,  and  all  at  rest,  if  you  wet  one  of  the  balls 
by  means  of  a  feather  dipped  in  spirit,  though  that 
spirit  is  of  the  same  temperament  as  to  heat  and  cold 
with  the  water  m  the  glasses,  yet  the  cold  occasioned 
by  the  evaporation  of  the  spirit  from  the  wetted  ball 
will  so  condense  the  vapor  over  the  water  contained  in 
that  ball,  as  that  the  water  of  the  other  ball  will  be 
pressed  up  into  it,  followed  by  a  succession  of  bubbles, 
till  the  spirit  is  all  dried  away.  Perhaps  the  observa- 
tions on  these  little  instruments  may  suggest  and  be 

VOL.  V.  54  Jj* 
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applied  to  some  beneficial  uses.  It  has  been  thought, 
that  water  reduced  to  vapor  by  heat  was  rarefied  odIj 
fourteen  thousand  tunes,  and  on  this  principle  our  en* 
gbes  for  raising  water  by  fire  are  said  to  be  construct- 
ed ;  but,  if  the  vapor  so  much  rarefied  fix)m  water  is 
capable  of  being  itself  still  farther  rarefied  to  a  bound- 
less degree,  by  the  application  of  heat  to  the  vessels  or 
parts  of  vesseb  containing  Ae  vapor  (as  at  first  it  is 
applied  to  those  containing  the  water),  perhaps  a  much 
greater  power  may  be  obtained,  with  little  additional 
expense.  Possibly  too,  the  power  of  easily  moving 
water  from  one  end  to  the  other  of  a  movable  beam 
(suspended  m  the  middle  like  a  scale-beam)  by  a  smaH 
degree  of  heat,  may  be  applied  advantageously  to  some 
other  mechanical  puiposes. 

The  magic  square  and  circle,  I  am  told,  have  occa* 
sioned  a  good  deal  of  puzzling  among  the  madiemati* 
cians  here ;  but  no  one  has  desired  me  to  show  him 
my  method  of  disposmg  the  numbers.  It  seems  they 
wish  rather  to  mvestigate  it  themselves.  When  I  have 
the  pleasure  of  seeing  you,  I  will  communicate  it 

With  singular  esteem  and  respect,  I  am,  dear  Sir, 
Youi  most  obedient  humble  servant, 

B.  Frakklik. 


FROM    E.    KIKKSRSLET    TO    B.    FRAKKUN. 

On  some  Electrical  Experiments  made  toUh  CharcoaL 

Piukdelplaa,  13  October,  1770. 

The  conducting  quality  of  some  sorts  of  charcoal 
is  mdeed  very  remarkable.  I  have  found  oak,  beech, 
and  maple  to  conduct  very  well;    but  tried  severs^ 
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pieces  of  pme  coal  without  findmg  one  that  would  con- 
duct at  all;  p^haps  they  were  made  in  a  fire  not  hot 
enough,  or  not  continued  in  it  long  enough.  A  strong 
line,  drawn  on  paper  with  a  black  lead  pencil,  will  con- 
duct an  electrical  shock  pretty  readily ;  but  dus,  per* 
haps,  may  not  be  new  to  you. 

On  the  12th  of  last  July,  three  houses  in  this  city, 
and  a  sloop  at  one  of  the  wharfs,  were,  in  less  than  an 
hour's  time,  all  struck  with  lightning.  The  sloop,  with 
two  of  die  houses,  was  considerably  damaged;  the 
other  was  the  dwellinghouse  of  Mr.  Joseph  Moulde, 
in  Lombard  Street,  which  was  provided  with  a  round 
iron  conductor,  half  an  mch  thick,  its  several  lengths 
screwed  together,  so  as  to  make  very  good  joints,  and 
the  lower  end  five  or  six  feet  under  ground ;  the  light- 
ning, leaving  every  thmg  else,  pursued  its  way  through 
(hat,  melted  off  six  inches  and  a  half  c^  the  slenderest 
part  of  a  brass  wire  fixed  on  the  top,  and  did  no  further 
damage,  within  doors  or  without  Captain  Falconer, 
who  brings  you  this,  was  in  the  house  at  the  time  d 
the  stroke,  and  says  it  was  an  astonishing  loud  one. 

E.   EUTNERSLET. 


TO   MAJOR  DAWSON,   ENGINEER.* 

On  the  Security  of  the  Powder  Magazines  at  Purfleet. 

CntTen  Street,  S9  May,  1773. 

Sir, 
Having  visited  yesterday,  as  you  desired,  the  powder 
magazmes  at  Purfieet,  m  ordar  to  see  how  they  may 
be  protected  against  danger  from  lightnmg,  I  thmk, 

*  This  letter  is  here  printed  in  a  tnnelation  from  the  French,  as  con- 
tained in  M.  Duboorg's  edition  of  the  author's  writings,  (Tom.  I.  p.  2280.) 
«— Enrroa. 
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L  That  aU  the  iron  bars,  which  pass  down  along 
the  arches,  from  the  top  to  the  place  where  the  powder 
is  deposited,  should  be  removed ;  as  they  now  consti* 
tute,  with  the  brass  hoops  with  which  the  casks  are 
bound,  an  imperfect  conductor ;  imperfect  in  proportion 
to  the  greater  or  less  height  to  which  the  casks  are 
piled ;  but,  in  any  case,  such  that  they  can  only  serve 
to  attract  towards  the  powder  the  first  stroke  that  falls 
upon  the  arch ;  and  that  they  are  consequently  very 
dangerous. 

2.  That  the  building,  which  has  a  leaden  coping 
along  the  ridge  from  one  end  to  the  other,  may  be  se- 
cured by  means  of  a  pointed  iron  rod,  carried  up  near 
each  end,  communicating  with  this  coping,  and  ex- 
tending through  the  rock  of  chalk,  which  serves  as  the 
foundation  of  the  building,  till  it  meets  with  water. 
This  rod  should  be  at  least  an  inch  in  diameter,  that 
it  may  be  more  durable,  and  afford  the  lightnmg  a  more 
free  course  through  its  substance;  and  it  should  be 
painted,  to  preserve  it  from  rust  Its  upper  extremity 
should  be  carried  ten  feet  above  the  summit  of  the  roo^ 
and  taper  off  gradually  till  it  ends  in  a  sharp  pomt; 
and,  the  better  to  preserve  this  point,  the  last  six  mches 
should  be  of  brass,  because  it  is  less  liable  to  become 
blunted  by  rust  If  the  rod  cannot  well  be  made  en- 
tirely of  a  single  piece,  the  different  pieces  composing 
it  should  be  strongly  screwed  together,  or  into  one  an- 
other very  closely,  with  a  thin  plate  of  lead  between 
the  joints,  in  order  to  render  the  junction  or  continu- 
ation of  the  metal  more  perfect 

After  all  the  electrical  experiments  that  I  have  made 
in  reference  to  this  subject,  and  all  the  examples  that 
have  come  to  my  knowledge  of  the  effects  of  lightning 
on  these  conductors,  it  seems  to  me,  that  (provided  they 
are  good  and  perfect,  carried  down  till  water  or  veiy 
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moist  ground  is  reached)  they  are  equally  safe,  whether 
placed  directly  against  the  wall,  and  secured  by  sta- 
ples driven  into  it,  or  whether  supported  by  a  pole  or 
staff  planted  in  the  ground,  at  some  distance  from  the 
wall.  The  former  is  the  better  mode,  as  the  rod  can  be 
bent  to  avoid  the  wmdows  or  doors,  which  are  situated 
directly  below  the  summit  of  the  roof.  Yet,  as  certain 
apprehensions  may  be  more  effectually  set  at  rest  by 
supporting  the  rods  in  the  other  manner,  I  should  make 
no  objection  to  this,  provided  that  they  can  be  suitably 
placed,  without  interfering  with  any  passage,  and  that 
they  are  so  firmly  fixed  that  the  wind  cannot,  by  caus- 
ing them  to  vibrate,  interrupt  the  communication  of  iron 
or  lead,  between  the  side  of  the  rod  and  the  lead  that 
covers  the  ridge. 

3  As  I  am  informed  that  the  roofs  of  the  other  four 
buildmgs  are  to  be  reconstructed  after  the  model  of  that 
of  which  I  have  just  been  speaking,  the  same  method 
may  be  foDowed  with  regard  to  them,  when  they  are 
finished  in  this  manner.  But,  if  it  be  asked  how  they 
may  be  rendered  secure  m  the  mean  time,  I  would  ad- 
vise, that,  (as  their  roofs  are  now  of  a  different  form, 
being  hip-roofs  with  four  comers,  and  the  joining  at 
their  comers,  as  well  as  their  ridge-pieces,  having  a 
copmg  of  lead,  which  extends  to  the  gutters,)  the  pas- 
sages, which  it  is  proposed  to  carry  down  till  water  is 
reached,  be  bored  or  dug  immediately,  and  that  that  part 
of  each  conductor,  which  is  to  be  carried  up  from  the 
water  as  high  as  the  gutters,  be  fixed  in  them.  From 
the  top  of  this  conductor  I  would  carry  out  two  arms 
of  iron  to  the  comers  of  the  gutters,  where  the  leaden 
coping  of  the  comers  of  the  roof  should  be  united  to 
the  ends  of  these  bars ;  and  at  the  junction  of  these 
comers  with  the  ridge-piece,  I  would  carry  up  rods  to 
the  height  of  ten   feet,  pointed  as  directed   above; 
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which,  when  a  new  roof  is  made,  could  be  used  for  the 
upper  part  of  a  straight  couductor.    I  am,  Sir» 
Your  most  obedient  humble  servant, 

B.  Fraitklin. 

P.  S.  For  that  part  of  the  conductor  which  is  to  be 
carried  under  ground,  leaden  pipes  should  be  used,  as 
less  liable  to  rust* 


REPORT  OS  LIGHTNIITG  CONDUCTORa  FOR  THS  FOWDXE 
Sf  AGAZnrES  AT  PimFLEET. 

Drawn  up  by  Benjamin  Franklin,  August  2l8t,  177SL 
To  THE  President  and  Council  op  the  Royal  Society. 

Gentlemeit, 

The  Society  being  consulted  by  the  Bodrd  of  On}- 
aance,  on  the  propriety  of  fixing  conductors  for  secur* 
mg  the  powder  magazmes  at  Purfleet  from  lightning, 
and  having  thereupon  done  us  the  honor  ct  appdnting 
us  a  committee  to  consider  the  same  and  report  our 
(pinion,  we  have  accordingly  visited  those  buildmgs, 
and  examined  with  care  and  attention  their  situation, 
construction,  and  circumstances,  which  we  find  as  foI« 
k>ws; 

They  are  five  in  number,  each  about  one  hundred 
and  fifty  feet  long,  about  fifty-two  feet  wide,  built  of 

*  In  conBequence  of  this  letter  the  Ordnance  Department  directedi 
that  the  advice  of  the  writer  should  be  followed  in  some  respects ;  bat, 
that  they  might  be  still  better  authorized  to  proceed  with  regard  to  oUier 
points,  tiiese  gentlemen  were  desurous  to  obtain  the  sanction  of  the  Roytl 
Society,  and  therefore  requested  their  opinion.  The  Royal  Society  ap- 
pointed Messrs.  Cavcndi^,  Watson,  Franklin,  Wilson,  and  Robertson,;  a 
committee  to  examine  the  subject,  and  report  thereon.  —  Dujiovae. 
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bride,  arched  under  the  roo^  which  in  one  of  them  is 
slated,  with  a  coping  of  lead  twenty-two  mches  wide  on 
the  ridge,  from  end  to  end ;  and  the  others,  we  were 
mformed,  are  soon  to  be  covered  in  the  same  manner. 
They  stand  parallel  to  each  other,  at  about  fifty-seven 
feet  distance,  and  are  founded  on  a  chalk  rock  about 
one  hundred  feet  from  the  river,  which  rises  at  high 
tides  within  a  few  mches  of  the  level  of  the  ground,  its 
brackish  water  also  soakuig  through  to  the  wells  that 
are  dug  near  the  buildings. 

The  barrels  ol  powder,  when  the  magazmes  are  fufl, 
lie  piled  oa  each  other  up  to  the  spring  of  the  arches ; 
and  there  are  four  copper  hoq>s  on  each  barrel,  which, 
with  a  number  of  perpendicular  iron  bars  (that  come 
down  through  the  arches  to  support  a  long,  grooved 
piece  of  timber,  wherem  the  crane  was  usually  moved 
and  guided  to  any  part  where  it  was  wanted),  formed 
broken  conductors^  within  the  building,  the  more  dan* 
gerous  from  their  bdng  incomplete;  as  the  explosion 
fnnn  hoop  to  hoop,  in  the  passage  of  lightning  drawn 
down  through  the  bars  among  the  barrels,  might  easily 
happen  to  fire  the  powder  contained  in  them ;  but  the 
workmen  were  removmg  all  those  iron  bars  (by  the 
advice  of  some  members  of  the  Society  who  had  been 
previously  consulted),  a  measure  we  very  much  ap- 
prove o£ 

On  an  elevated  ground,  neariy  equal  in  height  with 
the  tops  of  the  magazmes,  and  one  hundred  and  fifty 
yards  from  them,  is  the  house  wh^^in  the  Board  usu- 
ally meet ;  it  is  a  lofty  building,  with  a  pointed  hip- 
roof the  copings  oi  lead  down  to  the  gutters ;  whence 
leaden  pipes  descend  at  each  end  of  the  building,  into 
the  water  of  two  wells  forty  feet  deep,  for  the  purpose 
of  conveying  watar,  (occed  up  by  engines^  to  a  cistern 
in  the  root 
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There  is  also  a  proof-house  adjoining  to  the  end  oi 
one  of  the  magazines ;  and  a  clock-house  at  the  dis- 
tance of  feet  from  them,  which  has  a  weathercock 
on  an  iron  spindle,  and  probably  some  incomplete  con- 
ductors within,  such  as  the  wire  usually  extending 
up  from  a  clock  to  its  hammer,  the  dock,  pendulum, 
rod,  &c. 

The  blowing  up  of  a  magazine  of  gunpowder  by 
lightning  within  a  few  years  past,  at  Brescia  in  Italy, 
which  demolished  a  considerable  part  of  the  town,  with 
the  loss  of  many  lives,  does,  in  our  opmion,  strongly 
urge  the  propriety  of  guarding  such  magazines  from 
that  kind  of  danger.  And  since  it  is  now  weQ  known 
from  many  observations,  that  metals  have  the  property 
of  conductmg,  and  a  method  has  been  discovered  of 
using  that  property  for  the  security  of  buildings,  by  so 
disposing  and  fixing  iron  rods,  as  to  receive  and  con- 
vey safely  away  such  lightning  as  might  otherwise  have 
damaged  them,  which  method  has  been  practised  near 
twenty  years  in  many  places,  and  attended  with  suc- 
cess m  all  the  instances  that  have  come  to  our  knowl- 
edge, we  cannot  therefore  but  think  it  advisable  to 
provide  conductors  of  that  kind  for  the  magazines  in 
question. 

In  common  cases  it  has  been  judged  sufficient,  if 
the  lower  part  of  the  conductor  were  sunk  three  or 
four  feet  into  the  ground  till  it  came  to  moist  earth; 
but,  this  being  a  case  of  the  greatest  importance,  we 
are  of  opinion,  that  greater  precaution  should  be  taken. 
Therefore  we  would  advise,  that  at  each  end  of  each 
magazine  a  well  should  be  dug  in  or  through  the  chalk, 
so  deep  as  to  have  in  it  at  least  four  feet  of  standing 
water.  From  the  bottom  of  this  water  should  rise  a 
piece  of  leaden  pipe  to  or  near  the  surface  of  the 
ground,  where  it  should  be  strongly  jomed  to  the  end 
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of  an  upright  bar,  an  mch  and  a  half  in  diameter,  fas** 
tened  to  the  wall  by  leaden  straps,  and  extending  ten 
feet  above  the  ridge  of  the  building,  tapering  from  the 
ridge  upwards  to  a  shaip  point;  the  uppa*  twelve 
mches  to  be  copper;   the  iron  to  be  pamted. 

We  mention  lead  (oc  the  underground  part  of  the 
conductor,  as  less  liable  to  rust  m  water  and  moist 
places,  in  the  form  of  a  pipe,  as  givmg  greater  stiffiiess 
fcH*  the  substance ;  and  iron  hr  the  part  above  ground, 
as  stronger  and  less  likely  to  be  cut  away.  The  pieces 
of  which  the  bar  may  be  composed  should  be  screwed 
strongly  into  each  otiber  by  a  close  joint,  with  a  thin 
plate  of  lead  between  the  shoulders,  to  make  the  join- 
ing or  contmuation  of  metal  more  perfect  Each  rod» 
in  passing  above  the  ridge,  should  be  strongly  and 
closely  connected  by  iron  or  lead,  or  both,  with  the 
leaden  coping  of  the  roo^  whereby  a  communication  of 
metal  wUl  be  made  between  the  two  bars  of  each 
building,  for  a  more  free  and  easy  omducting  of  the 
lightning  into  the  earth. 

We  also  advise,  in  consideration  of  the  great  length 
of  the  buildings,  that  two  wells,  of  the  same  depth  with 
the  others,  should  be  dug  within  twelve  feet  of  the 
doors  of  the  two  outside  magazines;  that  is  to  say, 
one  of  them  on  the  north  side  of  the  north  building, 
the  other  on  the  south  side  of  the  south  building ;  from 
the  bottoms  of  which  wells,  similar  conductors  should 
be  carried  up  to  Uie  eaves,  there  joinmg  well  with  a 
plate  of  lead  extending  cm  the  roof  up  to  the  leaden 
copbg  of  the  ridge,  the  said  plate  of  lead  being  of 
equal  substance  with  that  of  the  copmg. 

We  are  further  of  opinion,  diat  it  will  be  right  to 
form  a  communicatbn  of  lead  from  the  top  of  the  chuii* 
ney  of  the  proof-house  to  the  lead  on  its  ridge,  and 
thence  to  the  lead  on  the  ridge  of  the  corridor,  and 
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thence  to  the  iron  conductor  of  the  adjacent  end  of  the  i 

magazine ;  and  also  to  fix  a  conductor  from  the  bot- 
tom of  the  weathercock  spmdle  of  the  clock-house,  i 
down  on  the  outside  of  that  building  mto  the  moist 
earth. 

As  to  the  board-house,  we  diink  it  already  well  fur- 
nished with  conductors  by  the  several  leaden  commu- 
nications above  mentioned,  from  the  point  of  the  roof 
down  mto  the  water ;  and  that,  by  its  height  and  prox- 
imity, it  may  be  some  security  to  the  buildings  below 
it;  we  therefore  propose  no  other  conductor  for  that 
buildmg,  and  only  advise  erecting  a  pointed  rod  on  the 
summit,  similar  to  those  before  described,  and  commu- 
nicating with  those  conductors. 

To  these  directions  we  would  add  a  caution,  that,  in 
all  future  alterations  or  repairs  of  the  buildmgs,  special 
care  be  taken  that  the  metalline  communications  are  not 
cut  off  or  removed. 

It  remains  that  we  express  our  acknowledgments  to 
Sir  Charles  Frederick,  Surveyor-general  of  the  Ord- 
nance, for  the  obligmg  attention  with  which  he  enter- 
tamed  and  accommodated  us  on  the  day  of  our  inquiry. 
With  very  great  respect  we  are,  Gendemen, 
Your  most  obedient  humble  servants, 

H.  Cavendish, 
William  Watsoit, 
B.  Fraxklin, 
J.  Robertson.* 

*  Mr.  BeDJamin  Wilson,  one  of  the  committee  appointed  by  the  Royal 
Society,  dissented  from  the  part  of  the  above  report,  which  relates  to 
pointed  conductors.  —  Editor. 

^  I  dissent  from  the  report,"  said  he,  ^  in  that  part  only  which  recom- 
mends, that  each  conductor  should  terminate  in  a  poinL 

"My  reason  for  dissenting  is,  that  such  conductors  are,  in  my  opinion, 
less  safe  than  those  which  are  not  pmnteiL 

*  Every  jpotttf,  as  such,  I  consider  as  solietHng  the  lightmng,  and,  by 
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£by>eriTnentSf  Observatums^  and  Facts^  tending  to  svp^ 
port  the  Opinion  of  the  Ulility  of  long^  pointed  Rods^ 
for  securing  Bvildinga  from  Damage  hy  Strokes  of 
Lightning. 

READ  AT  THE  COMMITTEE  APPOINTED  TO  C0N8IDEE  THE  ERECTING  OP 
CONDUCTORS  TO  SECURE  THE  KAGAZINES  AT  PURPLEET,  AUOUBT 


27th,  1772. 

EXPERIMENT    I. 

The  prime  conductor  of  an  electric  machine,  Jl^  By 
(see  Plate  IV.)  being  supported  about  ten  inches  and 
a  half  above  the  table  by  a  wax  stand,  and  under  it 
erected  a  pointed  wire,  seven  mches  and  a  half  high, 
and  one  fifth  of  an  mch  thick,  and  tapering  to  a  sharp 
pomt,  and  communicatmg  with  the  table;  when  the 
point  (being  uppermost)  is  covered  by  the  end  of. a 
finger,  the  conductor  may  be  full  charged,  and  the 
electrometer*  will  rise  to  the  height  indicatmg  a  full 
charge ;  but  the  moment  the  point  is  uncovered,  the  ball 


that  means,  not  only  contributing  to  inerease  the  quantity  of  every  actual 
discharge,  but  also  frequently  occasioning  a  discharge,  where  it  might 
not  otherwise  have  happened. 

<<If,  therefore,  we  invite  the  lightning,  while  we  are  ignorant  what 
the  quantity  or  the  effects  of  it  may  be,  we  may  be  promaling  the  very 
mischief  we  mean  to  prevent 

<*  Whereas  if,  instead  of  pointed,  we  make  use  of  blunted  conductors, 
those  will  as  effectually  answer  the  purpose  of  conveying  away  the 
ligfabning  safely,  without  that  tendency  to  tnereoie  or  tnviU  it 

^  My  further  reasons  for  disapproving  of  painis,  in  all  cases  where  con- 
ductors are  judged  necessary,  are  contained  in  a  letter  addressed  to  the 
Marquis  of  Rockingham,  and  published  in  the  PhUosophietd  Transadvmg, 
Vd.  LIV.  p.  247. 

**  There  are  other  reasons  also,  which  I  have  to  offer,  for  rejecting 
points  on  this  particular  occasion,  and  which  were  menUoned  at  (he 
commiHce,  Those  I  shall  lay  before  the  Royal  Society  at  another  op- 
portunity, for  the  benefit  of  the  public." 

•  Mr.  Henley's. 
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of  the  electrometer  drops,  showing  the  prime  conduct<»- 
to  be  iustantly  discharged  and  nearly  emptied  of  its 
electricity.  Turn  the  wire  its  blwit  end  upwards  (which 
represents  an  unpointed  bar),  and  no  such  effect  fol- 
lows, the  electrometer  remaming  at  its  usual  height 
when  the  prime  conductor  is  charged. 

OBSERYATIOIT. 

What  quantity  of  lightning  a  high,  pomted  rod,  well 
communicating  with  the  earth,  may  be  expected  to  dis- 
charge from  the  clouds  silently  in  a  short  tune,  is  yet 
unknown ;  but  I  reason  from  a  particular  fact  to  think  it 
may  at  some  times  be  very  great  In  Philadelphia  I 
had  such  a  rod  fixed  to  die  top  of  my  chimney,  and 
extendmg  about  nine  feet  above  it  From  the  foot  of 
this  rod»  a  wire  (the  thickness  of  a  goose-quill)  came 
through  a  covered  glass  tube  in  the  rooi^  and  down 
through  the  well  of  the  staircase ;  the  lower  end  con- 
nected with  the  iron  spear  of  a  pump.  On  the  stair- 
case opposite  to  my  chamber  door,  the  wire  was  di- 
vided ;  the  ends  separated  about  six  inches,  a  litde 
bell  on  each  end ;  and  between  the  bells  a  little  brass 
ball,  suspended  by  a  silk  thread,  to  play  between  and 
strike  the  bells  when  cbuds  passed  with  electricity 
in  them.  After  having  frequently  drawn  sparks  and 
charged  bottles  from  the  bell  of  the  upper  wire,  I  was 
one  night  awaked  by  loud  cracks  on  the  staircase. 
Starting  up  and  opening  the  door,  I  perceived  that  the 
brass  ball,  instead  of  vibrating  as  usual  between  the 
bells,  was  repelled  and  kept  at  a  distance  from  both ; 
while  the  fire  passed,  sometimes  in  very  large,  quick 
cracks  from  bell  to  beD,  and  sometunes  in  a  continued, 
dense,  white  stream,  seemingly  as  large  as  my  finger, 
whereby  the  whole  staircase  was  enlightened  as  with 
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sunshine,  so  that  one  might  see  to  pick  up  sL  pm.* 
And  from  the  apparent  quantity  thus  dischai^ed,  I 
cannot  but  conceive  that  a  number  \  of  such  conductors 
must  considerably  lessen  that  of  any  approaching  cloud, 
before  it  comes  so  near  as  to  deliver  its  contents  in  a 
general  stroke ;  an  effect  not  to  be  expected  from  bars 
unpointed,  if  the  above  experiment  with  the  blunt  end 
of  the  wire  is  deemed  pet-tment  to  the  case. 

EZPB&IMENT    II. 

The  pomted  wire  under  the  prime  conductor  continu- 
ing of  the  same  height,  pinch  it  between  the  thumb 
and  finger  near  the  top,  so  as  Juet  to  conceal  the  point ; 
then  turning  the  globe,  the  electrometer  will  rise  and 
mark  the  full  charge.  Slip  the  fingers  down,  so  as  to 
discover  about  half  an  inch  of  the  wire,  then  another 
half  inch,  and  then  another ;  at  every  one  of  these 
motions  discovering  more  and  more  of  the  pomted  wire ; 
you  will  see  the  electrometer  fall  quick  and  proportion- 
ably,  stopping  when  you  stop.  If  you  slip  down  the 
tofiole  distance  at  once,  the  ball  falls  instantly  down  to 
the  stem. 

OBSERVATION. 

Prom  this  experiment  it  seems,  that  a  greater  effect 
in  drawing  off  the  lightning  from  the  douds  may  be 

*  M.  de  Romas  iaw  ttiU  greater  quantities  of  lightning  brought  down 
by  the  wire  of  his  kite.  He  had  "  explosions  from  it,  the  noise  of  which 
greatly  resembled  that  of  thunder,  and  were  heard  (from  without)  into 
tiie  heart  of  the  city,  notwithstanding  the  vnrioos  noises  there.  The  fire 
seen  at  the  instant  of  the  explosion  had  the  shape  of  a  spindle,  eight 
mches  long  and  five  lines  in  diameter.  Yet,  from  the  time  of  the  explo- 
sion to  the  end  of  the  experiment,  no  lightning  was  seen  above,  nor  any 
thnnder  heard.  At  another  time  the  streanns  of  fire  Issuing  from  it  were 
obfterved  to  be  an  inch  thick  and  ton  feet  long."  See  Dr.  Priestley^s 
HUUny  of  EUciricUy,  pp.  134  - 196,  first  edition. 

t  Twelve  were  proposed  on  and  near  the  magazines  at  Purfleet 
VOL.  V.  KK* 
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expected  from  long^  pointed  rods,  than  from  short  ones ; 
I  mean  from  such  as  show  the  greatest  length  above  the 
huUding  they  are  fixed  on* 

EXPERIMENT    III. 

Instead  of  pinchmg  the  point  between  the  thumb 
and  finger,  as  in  the  last  experiment,  keep  the  thumb 
and  finger  each  at  7t£(vr  an  inch  distance  from  it,  but  at 
the  same  height^  the  pomt  between  them*  In  this  situ- 
ation, though  the  point  is  fairly  exposed  to  the  prime 
conductor,  it  has  little  or  no  effect;  the  electrometer 
rises  to  the  height  of  a  full  charge*  But  the  moment 
the  fingers  are  taken  away 9  the  ball  falls  quick  to  the 
stem. 

OBSERVATION. 

To  explam  this,  it  is  supposed,  that  one  reason  of  the 
sudden  effect  produced  by  a  long,  naked,  pointed  wire 
is,  that  (by  the  repulsive  power  of  the  positive  charge 
in  the  prime  conductor)  the  natural  quantity  of  elec- 
tricity contained  in  the  pointed  wire  is  driven  down  into 
the  earth,  and  the  point  of  the  wire  made  strongly 
negative  ;  whence  it  attracts  the  electricity  of  the  prime 
conductor  more  strongly  than  bodies  in  their  natural 
state  would  do ;  the  small  quantity  of  common  matter 
in  the  point  not  being  able  by  its  attractive  force  to  re- 
tam  its  natural  quantity  of  the  electric  fluids  against 
the  force  of  that  repulsion.  But  the  finger  and  thumb, 
being  substantial  and  blunt  bodies,  though  as  near  the 
prime  conductor,  hold  up  better  their  oum  natural  quan- 
tity against  the  force  of  that  repulsion ;  and  so,  con- 
tinuing nearly  in  the  natural  state,  they  jomtly  operate 
on  the  electric  fluid  in  the  point,  opposing  its  descent, 
and  aiding  the  point  to  retain  it ;  contrary  to  the  repel- 
ling power  of  the  prime  conductor,  which  would  drive 
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it  down.  And  this  may  also  serve  to  explain  the  dif- 
ferent powers  of  the  point  in  the  precedmg  experiment, 
on  the  slippmg  down  the  iSnger  and  thumb  to  different 
distances. 

Hence  is  collected,  that  a  pointed  rod,  erected  between 
tivo  tall  chimnejfs,  and  very  litde  higher,  (an  instance 
of  which  I  have  seen,)  cannot  have  so  good  an  effect, 
as  if  it  had  been  erected  on  one  of  the  chimneys,  its 
whole  length  above  it. 

EXPERIMENT   IV. 

If,  instead  of  a  long,  pointed  wire,  a  large^  solid  body 
(to  represent  a  building  without  a  point)  be  brought 
under  and  as  near  the  prime  conductor,  when  charged ; 
the  ball  of  the  electrometer  will  fall  a  little ;  and,  on 
taking  away  the  large  body,  will  rise  again. 

OBSERVATION. 

Its  rising  again  shows  that  the  prime  conductor  lost 
little  or  none  of  its  electric  charge,  as  it  had  done 
through  the  point;  the  falling  of  the  baU  while  the 
large  body  was  under  the  conductor  therefore  shows, 
that  a  quantity  of  its  atmosphere  was  drawn  from  the 
end  where  the  electrometer  is  placed,  to  the  part  im- 
mediately over  the  large  body,  and  there  accumulated 
ready  to  strike  into  it  with  its  whole  undiminished  force, 
as  soon  as  within  the  striking  distance ;  and,  were  the 
prime  conductor  movable  like  a  cloudy  it  would  ap- 
proach the  body  by  attraction  till  within  that  distance. 
The  swift  motion  of  clouds,  as  driven  by  the  winds, 
probably  prevents  this  happening  so  often  as  otherwise 
it  might  do ;  for,  though  parts  of  the  cloud  may  stoop 
towards  a  building  as  they  pass,  in  consequence  of 
such  attraction,  yet  they  are  carried  forward  beyond 
the  striking  distance  before  they  could  by  their  de- 
scending come  within  it 
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EXPERIMENT   T. 


Attach  a  smaD^  light  lock  of  cotton  to  the  unaer  side 
of  the  prime  conductor,  so  that  it  may  hang  down  to- 
wards the  pomted  wire  mentioned  b  the  first  experi- 
ment Cover  the  point  with  your  iSuQger,  and,  the  globe 
being  turned,  the  cotton  will  extend  itself,  stretching 
down  towards  the  finger^  as  at  a;  but,  on  fmcovering 
the  point,  it  instantly  flies  up  to  the  prime  conductor^ 
as  at  bj  and  continues  there  as  long  as  the  point  is  un- 
covered. The  moment  you  cover  it  again,  the  cottoa 
flies  down  agsun,  extending  itself  towards  the  finger; 
and  the  same  happens  in  degree,  if  (instead  of  the 
finger)  you  use,  uncovered,  the  blunt  end  of  the  wire 
uppermost 

OBSERVATION. 

To  explain  this,  it  is  supposed  that  the  cotton,  by  its 
connexion  with  the  prime  conductor,  receives  from  it 
a  quantity  of  its  electricity ;  which  occasions  its  being 
attracted  by  the  ^nger  that  remains  still  in  nearly  its 
natural  state.  But,  when  a  point  is  opposed  to  the 
cotton,  its  electricity  is  thereby  taken  from  it,  faster  than 
it  can  at  a  distance  be  supplied  with  a  fresh  quantity 
fit)m  the  conductor.  Therefore  being  reduced  nearer 
to  the  natural  state,  it  is  attracted  t^  to  the  electrified 
prime  conductor;  rather  than  down,  as  before,,  to  the 
finger. 

Supposing  farther,  that  the  prime  conductor  repre- 
sents a  cloud  charged  with  the  electric  fluid ;  the  cot- 
ton, a  ragged  fragment  of  cloud  (of  which  the  under- 
side of  great  thunder-clouds  are  seen  to  have  many), 
the  finger,  a  chimney  or  highest  part  of  a  building* 
We  then  may  conceive,  that,  when  such  a  cloud  passes 
over  a  building,  some  one  of  its  ragged,  under-hanging 
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fragments  may  be  drawn  down  by  the  chimney,  or 
other  high  part  of  the  edifice ;  creating  thereby  a  mare 
easy  c(mmunicaHon  between  it  and  the  great  cloud. 
But  a  hngf  painted  rodj  being  presented  to  this  frag* 
ment,  may  occasion  its  receding,  like  the  cotton,  up  to 
the  great  doud ;  and  thereby  increase,  instead  of  les* 
sening  the  distance,  so  as  often  to  make  it  greater  than 
the  striking  distance.  Turning  the  blunt  end  of  a  mre 
uppermost  (which  represents  the  unpomted  bar),  it  ap- 
pears that  the  same  good  effect  is  not  from  that  to  be 
expected.  A  long,  pointed  rod,  it  is  therefore  imagined^ 
may  prevent  dome  strokes ;  as  well  as  conduct  others 
that  fall  upon  it,  when  a  great  body  of  cloud  comes  on 
80  heavily  that  the  above  repelling  operation  on  frag- 
ments cannot  take  place. 

Ex^EBikdiVT  ru 

Opposite  the  side  of  the  prime  conductor  place  sep- 
arately, isolated  by  wax  stems,  Mr.  Canton's  two  boxes 
with  pith  balls  suspended  by  fine  linen  threads.  On 
each  box  lay  a  wire,  six  inches  long  and  one  fifth  of  an 
inch  thick,  tapering  to  a  sharp  pomt ;  but  so  laid,  as 
that  four  inches  of  the  pointed  end  of  one  wire,  and  an 
equal  le.ngth  of  the  blunt  end  of  the  other,  may  project 
beyond  the  ends  of  the  boxes ;  and  both  at  eighteen 
inches  distance  from  the  prime  conductor.  Then 
charging  the  prime  conductor  by  a  turn  or  two  of  the 
globe,  the  balls  of  each  pair  will  separate ;  those  of  the 
box,  whence  the  point  projects  most,  considerably  ;  the 
others  less.  Touch  the  prime  conductor,  and  those  of 
the  box  with  the  blunt  point  vdll  collapse,  and  join ; 
those  connected  with  the  point  will  at  the  same  time 
approach  each  other,  till  within  about  an  inch,  and  there 
remain. 
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OBSERVATION. 

This  seems  a  proo(  that,  though  the  small,  sharpened 
part  of  the  wire  must  have  had  a  less  natural  quantity 
in  it  before  the  operation,  than  the  thick,  blunt  part; 
yet  a  greater  quantity  was  driven  down  from  it  to  the 
baUs.  Thence  it  is  again  inferred,  that  the  pointed  rod 
is  rendered  more  negative  ;  and,  farther,  that  if  a  stroke 
must  faU  from  the  cloud  over  a  buildiBg,  furnished 
with  such  a  rod,  it  is  more  likely  to  be  drawn  to  that 
pointed  rod  than  to  a  blunt  one ;  as  being  more  strong- 
ly negative,  and  of  course  its  attraction  stronger.  And 
it  seems  more  eligible,  that  the  lightning  should  fall  on 
the  point  of  the  conductor  (provided  to  convey  it  into 
the  earth)  than  on  any  other  part  of  the  building,  thence 
to  proceed  to  such  conductor.  Which  end  is  also 
more  likely  to  be  obtamed  by  the  length  and  loftiness 
of  the  rod ;  as  protecting  more  extensively  the  build- 
ing under  it 

It  has  been  objected,  that  erectmg  pointed  rods  upon 
edifices  is  to  invite  and  draw  the  lightnmg  into  them ; 
and  therefore  dangerous.  Were  such  rods  to  be  erect- 
ed on  buildings,  without  continuing  the  communication 
quite  down  into  the  moist  earth,  this  objection  might 
then  have  weight ;  but,  when  such  complete  conductors 
are  made,  the  lightning  is  invited,  not  into  the  building, 
but  into  the  earth,  the  situation  it  aims  at,  and  which 
it  always  seizes  every  help  to  obtain,  even  from  broken, 
partial  metalline  conductors. 

It  has  also  been  suggested,  that,  from  such  electric 
experiments,  nothing  certain  can  be  concluded  as  to  the 
great  '^iff^tions  of  nature  ;  smce  it  is  often  seen,  that 
experim^fit^  which  have  succeeded  m  smaU,  in  large 
have  failg^d.  It  is  true^  that  in  mechanics  this  has  some- 
times happened.    But,  when  it  is  considered,  that  we* 
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owe  our  first  knowledge  of  the  nature  and  operations 
of  lightning  to  observations  on  such  small  experiments ; 
and  that,  on  carefully  comparing  the  most  accurate  ac- 
counts of  former  facts,  and  the  exactest  relations  of 
those  that  have  occurred  smce,  the  effects  have  surpris- 
ingly agreed  with  the  theory ;  it  is  humbly  conceived, 
that  in  natural  phQosophy,  in  this  branch  of  it  at  least, 
the  suggestion  has  not  so  much  weight;  and  that  the 
farther  new  experiments,  now  adduced  in  recommen- 
dation of  long,  sharp-pointed  rods,  may  have  some  claim 
to  credit  and  consideration. 

It  has  been  urged,  too,  that,  though  points  may  have 
considerable  effects  on  a  small  prime  conductor  at  small 
distances  ;  yet,  on  great  clouds  and  at  great  distances^ 
nothing  is  to  be  expected  from  them.  To  this  it  is 
answered,  that  in  those  small  experiments  it  is  evident 
the  points  act  at  a  greater  than  the  striking  distance ; 
and,  in  the  large  way,  their  service  is  only  expected 
where  there  is  svch  nearness  of  the  cloud  as  to  endan- 
ger a  stroke;  and  there,  it  cannot  be  doubted,  the 
pomts  must  have  some  effect.  And,  if  the  quantity 
discharged  by  a  single  pointed  rod  may  be  so  consid- 
erable as  I  have  shown  it,  the  quantity  discharged  by  a 
number  will  be  proportionably  greater. 

But  this  part  of  the  theory  does  not  depend  alone 
on  small  experiments.  Since  the  practice  of  erecting 
pointed  rods  in  America  (now  near  twenty  years),  five 
of  them  have  been  struck  by  lightning,  namely,  Mr.  Ra- 
ven's and  Mr.  Maine's  in  South  Carolma,  Mr.  Tucker's 
in  Virginia,  Mr.  West's  and  Mr.  Moulder's  in  Philadel- 
phia. Possibly  there  may  have  been  more,  that  have 
not  come  to  my  knowledge.  But,  in  every  one  of  these, 
the  lightning  did  not  fall  upon  the  body  of  the  house, 
but  precisely  on  the  several  points  of  die  rods ;  and, 
though  the  conductors  were  sometimes  not  sufficiently 
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lar^e  and  complete^  was  conveyed  into  the  earth,  with- 
out any  material  damage  to  the  buildings.  Facts  thea 
in  greatj  as  far  as  we  have  them  authenticated,  justify 
the  opinion  that  is  drawn  from  the  experiments  in  snudlf 
as  above  related* 

It  has  also  beeil  objected,  that,  unless  we  knew  thd 
quantity  that  might  possibly  be  discharged  at  one  stroke 
from  the  clouds,  we  cannot  be  sure  we  have  provided 
sufficient  conductors ;  and  therefore  cannot  depend  on 
their  conveying  away  till  that  tnay  fall  on  their  points. 
Indeed  we  have  nothing  to  form  a  judgment  by  in  this^ 
but  past  facts ;  and  we  know  of  no  instance,  where  a 
tomplete  conductor  to  the  moist  earth  has  been  insuffi"* 
cient,  if  half  an  inch  m  diameter.  It  is  probable,  that 
many  strokes  of  lightning  have  been  conveyed  through 
the  common  leaden  pipes  affixed  to  houses  to  cany 
down  the  water  from  the  roof  to  the  ground ;  and  there 
is  ho  account  of  such  pipes  bemg  melted  and  destroyed^ 
as  must  sometimes  have  happened,  if  they  had  been 
insufficient  We  can,  then,  only  judge  of  the  dimen- 
sions proper  for  a  conductor  of  lightning,  as  we  do  of 
those  proper  for  a  conductor  of  tainy  by  past  observa- 
tion. And,  as  we  think  a  pipe  of  three  inches  bore 
sufficient  to  carry  off  the  rain  that  faUs  on  a  square  of 
twenty  feet,  because  we  never  saw  such  a  pipe  glutted 
by  any  shower ;  so  we  may  judge  a  conductor  of  an 
inch  diameter  more  than  sufficient  for  bny  stroke  of 
lightning  that  will  fall  on  its  pomt  It  is  true,  that,  if 
another  deluge  should  happen  wherem  the  wmdows  of 
heaven  are  to  be  opened,  such  pipes  may  be  unequal  to 
the  falling  quantity;  and,  if  God  for  our  sms  should 
thmk  fit  to  rain  fire  Upon  us,  ai^  upon  some  cities  of 
old,  it  is  not  expected  that  our  conductors,  of  whatever 
size,  should  secure  our  houses  against  a  miracle.  Prob- 
ably, as  water  drawn  up  into  the  air  and  there  forming 
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clouds^  is  disposed  to  fall  again  in  rain  by  its  natural 
gravity,  as  soon  as  a  number  of  particles  sufficient  to 
make  a  drop  can  get  together;  90,  when  the  clouds  are 
(by  whatever  means)  over  or  under  chai|;ed  with  the 
electric  fluid  to  a  degree  sufficient  to  attract  them 
towards  the  earth,  the  equilibrium  is  restored,  before 
the  difference  becomes  great  beyond  that  degree.  Mr. 
Lane's  electrometerj  for  limiting  precisely  the  quantity 
of  a  shock  that  is  to  be  administered  in  a  medical  view, 
may  serve  to  make  this  more  easily  intelligible.  The 
discharging  knob  does  by  a  screw  approach  the  con- 
ductor to  the  distance  intended,  but  there  remains 
fixed.  Whatever  power  there  may  be  m  the  glass 
^lobe  to  collect  the  fulminating  fluid,  and  whatever  ca- 
pacity  of  receiving  and  accumulating  it  there  may  be 
m  the  bottle  or  glass  jar,  yet  neither  the  accumulation 
nor  the  discharge  ever  exceeds  the  destined  quantity. 
Thus,  were  the  clouds  always  at  a  certain  fixed  distance 
fi-om  the  earth,  all  discharges  would  be  made  when 
the  quantity  accumulated  was  equal  to  the  distance. 
But  there  is  a  circumstance,  which,  by  occasionally  les- 
sening the  distance,  lessens  the  discharge ;  to  wit,  the 
movableness  of  the  clouds,  and  their  bemg  drawn 
nearer  to  the  earth  by  attraction  when  electrified ;  so 
that  discharges  are  thereby  rendered  more  fi^quent  and 
of  course  less  violent  Hence,  whatever  the  quantity 
may  be  in  nature,  and  whatever  the  power  in  the  clouds 
of  collecting  it,  yet  an  accumulation  and  force  beyond 
what  mankmd  has  hitherto  been  acquanted  with  is 
scarce  to  be  expected.* 

B  F 
Jlugust  27th,  1772. 

*  It  may  be  fit  to  mention  here,  that  the  immediate  occasion  of  the 
4if|rate  concerning  the  prefeTence  between  pointed  and  blnnt  condnotort 
of  lightning  arose  as  follows.    A  powder-mill  having  blown  up  at  Bream, 
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Description  of  a  Portable  JpparataSy  invented  by  Mr. 
John  Canton,  for  the  Purpose  of  easily  demonsirat* 
ing  Dr.  FranklMs  fundamental  Principles  of  Ekc^ 
tricity.^ 

This  apparatus  is  very  simple,  and  takes  up  but 
little  room  in  the  pocket 

ITS    CONSTRUCTION. 

Take  a  rod  of  common  wood,  two  feet  long,  an  inch 
wide  and  three  lines  in  thickness,  planed  by  a  joiner. 

Divide  it  m  four  pieces,  or  four  rods  of  equal  lengthy 
each  being  six  inches  long. 

Place  two  of  these  rods  end  to  end  on  a  table,  and 
unite  the  contiguous  ends,  by  pasting  oyer  them  a  small 
strip  of  fine  linen,  which,  when  it  has  become  dry,  will 
answer  the  purpose  of  a  hinge,  to  double  or  fold  the 
two  pieces  together  at  pleasure. 

Unite  the  other  two  pieces  in  the  same  manner. 
Have  two  pairs  of  little  baUs,  made  of  cork  or  the  pith 
of  the  elder,  and  of  nearly  the  size  of  a  pea. 

Attach  one  pair  of  these  to  the  two  ends  of  a  very  fine 

in  consequence  of  its  being  struck  with  lightning,  the  English  Boud  of 
Ordnance  applied  to  their  painter,  Mr.  Wilson,  then  of  some  note  as 
an  electrician,  for  a  method  to  prevent  the  like  accident  to  their  maga- 
zines at  Purfleet  Mr.  Wilson  having  advised  a  blunt  conductor,  and  it 
being  understood  that  Dr.  Franklin's  opinion,  formed  upon  the  spot,  was 
for  a  pointed  one,  the  matter  was  referred  in  1773,  to  the  Royal  Society, 
and  by  them  as  usual  to  a  committee,  who,  after  consultation,  prescribed 
a  method  conformable  to  Dr.  Franklin's  theory.  But  a  harmless  stroke 
of  lightning  having,  under  particular  circumstances,  fallen  upon  one  of 
the  buildings  and  its  apparatus  in  May,  1777,  the  subject  came  again  into 
violent  agitation,  and  was  again  referred  to  the  Society,  and  by  the  Soci* 
ety  again  referred  to  a  new  committee,  which  committee  confirmed  the 
decision  of  the  first  committee.  —  B.  V. 

*  Translated  firom  M.  Dubourg's  edition  of  Franklin's  works. -« 
Editor. 
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linen  thread,  about  twelve  inches  long ;  then,  doubling 
the  thread  in  the  middle,  these  two  balls,  suspended 
at  the  ends  of  the  thread,  will  be  in  contact 

Then  fasten  the  middle  of  the  thread  to  one  end  of 
one  of  these  pairs  of  rods.  The  threads  should  be 
very  smooth,  and  free  from  any  little  fibres ;  and  must 
be  dipped  once  in  salt  water.*  Proceed  in  the  same 
manner  with  regard  to  the  other  two  balls,  and  the 
other  two  rods. 

Make  little  hemispherical  holes  m  each  pair  of  rods, 
to  place  the  balls  in,  when  you  wish  to  shut  up  the 
apparatus. 

MODE    OF   USING   IT. 

To  make  use  of  this  apparatus,  take  three  large 
drinking-glasses,  and  warm  and  dry  them  well  before 
the  fire. 

On  one  of  the  glasses,  place  one  pair  of  the  rods 
open,  the  hinge  bemg  on  the  upper  side,  and  the  little 
balls  suspended  at  the  end.  Place  the  other  pair  in 
like  manner  on  the  second  glass. 

Place  these  two  glasses  near  a  comer  of  the  table^ 
in  such  a  position  that  the  ends  of  the  rods  from  which 
the  baUs  are  suspended  may  extend  beyond  the  table, 
and  thus  the  balls  may  hang  entirely  free  of  the  table, 
on  either  side  of  the  same  comer,  while  the  two  ends 
without  balls  are  an  inch  apart,  and  the  rods  in  a  line 
with  each  other. 

Rub  the  third  glass  with  a  silk  handkerchief  of  any 
color ;  a  piece  of  black  silk,  however,  is  better  than 
any  thing  else. 

*  The  reason  why  the  threads  should  be  dipped  once  in  salt  water  is, 
that  they  may  always  continue  to  be  good  conductors ;  for,  unless  this 
is  done,  in  dry  weather  they  would  sometimes  become  too  dry  to  conduct 
freely.    For  this  ingenious  method,  we  are  indebted  to  Mr.  Cavendish. 
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1.  Bring  the  rubbed  glass  near  one  pair  of  balls; 
they  will  be  attracted  by  it,  and  receive  electricity  from 
it ;  and,  when  you  withdraw  the  glass,  the  balls  will 
hang  apart,  because  they  will  repel  each  other. 

2.  To  show  that  this  electricUy  is  a  subtile  fluid, 
which  penetrates  woody  and  passes  readily  through  it 
from  end  to  end,  being  at  the  same  time  susceptible  of 
division  and  of  communication; 

Without  touching  the  wood,  bring  the  glasses  nearer 
each  other,  so  that  the  ends  of  both  pairs  of  rods  will 
meet ;  and  you  will  immediately  perceive  that  the  two 
separated  balls  will  approach  each  other  by  half  the 
distance  that  divides  them,  and  that  the  two  balls  which 
were  hanging  in  contact  will  recede  from  each  other, 
to  an  equal  distance. 

3.  To  show  that  electricity  does  not  pass  into  toax, 
although  it  passes  into  wood; 

Touch  the  wood  with  a  stick  of  se^g-wax;  and 
you  will  perceive  no  change  in  the  respective  portions 
of  the  balls. 

4.  A  proof  that  it  does  not  enter  glass  is,  that  it  b 
retained  as  long  as  the  rods  are  supported  on  the  glass. 

5.  But,  to  prove  that  it  enters  metals  and  animal 
bodies,  touch  the  rods  either  with  a  key,  or  with  the 
finger,  and  the  electricity  will  instantly  pass  off  into  the 
ground,  whence  it  was  attracted  by  rubbing  the  glass» 
and  each  pair  of  balls  will  come  together  agam. 

6.  To  show  that  the  particles  of  the  fluid  nndually 
repel  each  other,  and  that  the  natural  quantity  of  it  con^ 
tained  in  any  substance  whateoer  can  he  put  in  motion 
by  repulsion; 

Rub  the  glass  weD,  and,  having  separated  the  two 
psdrs  of  rods,  hold  the  glass  over  that  end  of  one  pair 
from  which  the  balls  are  not  suspended ;  on  the  s^- 
proach  of  the  glass,  you  will  see  the  balls  separate  and 
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recede  from  each  other.  Remove  the  glass,  and  they 
will  come  together  agam;  which  shows  that  the  di- 
yergence  of  the  balls  was  not  occasioned  by  any  elec- 
tricity communicated,  for  none  remains ;  but  solely  by 
the  motion  of  the  quantity  naturally  contained  m  the 
wood,  which  the  repellent  power  of  that  of  the  rubbed 
glass  has  driven  from  one  end  of  the  wood  to  the  other, 
so  that  it  is  accumulated  at  the  end  where  the  balls  are 
suspended,  the  end  next  the  glass  being  deprived  of  it 
in  proportion.  By  withdrawing  the  glass  it  is  made  to 
resume  its  place,  because  the  equilibrium  is  restored, 
and  the  balls  reunite. 

7.  Agam  hold  the  glass  over  the  end  of  one  pair  of 
rods ;  and,  when  the  natural  quantity  of  electricity  is 
driven  to  the  end  from  which  the  balls  are  suspended, 
and  has  separated  them,  touch  this  end  with  the  finger, 
which  will  carry  oflF  the  accumulated  electricity,  leavmg 
in  this  end  and  the  baDs  only  their  natural  quantity,  and 
the  balls  will  consequently  come  together  again ;  then 
withdraw  at  the  same  moment  the  glass  and  the  finger, 
and  you  will  see  the  balls  again  recede  from  each  other; 
but  they  are  now,  as  well  as  the  wood,  m  a  negative 
state ;  for,  on  removing  the  glass,  the  natural  quantity 
of  electricity,  which  the  finger  had  left  at  the  other  end, 
returns  and  is  diffused  equally  throughout  the  wood; 
and,  as  this  wood  has  lost  a  portion  of  its  natural  quan- 
tity, which  was  carried  off  by  the  finger,  what  remains 
is,  m  reference  to  the  whole  substance,  less  than  the 
natural  quantity. 

8.  To  prove  that  these  balls  are  now  in  a  negative 
state,  present  the  rubbed  glass  to  them,  and  it  will  at- 
tract them,  whereas  it  would  repel  them  if  they  were 
in  a  positive  state.  On  the  other  hand,  they  would 
be  repelled  by  a  stick  of  sealing-wax  that  had  been 
rubbed,  whose  electricity  is  negative ;  instead  of  which 
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this  same  rubbed  wax  would  attract  them,  if  they  were 
m  a  positive  state. 

9.  But  you  may  obtain  the  most  convmcing  proo^ 
that  they  are  in  a  negative  state,  in  the  following  man- 
ner. Electrify  the  other  pair  of  rods  positively,  as  was 
directed  above ;  and,  when  the  balls  of  each  pair  have 
receded  to  the  same  distance  from  each  other,  which 
shows  that  there  is  as  much  positive  electricity  in  one 
psdr  as  there  is  negative  in  the  other,  bring  the  ends 
of  the  rods  in  contact,  and  you  will  see  the. balls  on 
each  pair  of  rods  come  together  instantly,  one  pair  of 
rods  restoring  to  the  other  the  quantity  which  it  had 
parted  with,  so  that  both  are  restored  to  their  natural 
state.  When  both  pairs  are  electrified  pbiSf  or  both 
ndnuSf  separately  and  equally,  m  vain  would  you  bring 
them  in  contact;  no  effect  whatever  would  be  (hx)- 
duced. 

To  perform  these  experiments  well,  care  must  be 
taken  to  keep  the  glasses  always  dry ;  and  the  best 
way  to  do  this  is  to  warm  them  from  time  to  time»  if 
the  air  is  damp. 


TO  M*  BUBOURG.* 

On  the  Analogy  between  Magnetism  and  Electricity. 

London,  10  March,  1773. 

Sir, 
As  to  the  magnetism,  which  seems   produced  by 
electricity,  my  real  opinion  is,  that  these  two  powers 
of  nature  have  no  aflSnity  with  each  other,  and  that  the 

*  This  letter  and  the  three  following  it  are  tnurelated  from  M.  Do- 
bourg's  French  edition,  (Tom.  I.  pp.  277, 313, 332.)-  Editor. 
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apparent  production  of  magnetism  is  purely  accidental 
The  matter  may  be  explained  thus. 

1st  The  earth  is  a  great  magnet 

2dly.  There  is  a  subtile  fluid,  called  the  magnetic 
fluid,  which  exists  in  all  ferrugmous  bodies,  equally  at- 
tracted by  all  their  parts,  and  equally  diflfused  through 
their  whole  substance ;  at  least  where  the  equilibrium 
is  not  disturbed  by  a  power  superior  to  the  attraction 
of  the  iron. 

3dly.  This  natural  quantity  of  the  magnetic  fluid, 
which  is  contamed  in  a  given  piece  of  iron,  may  be  put 
m  motion  so  as  to  be  more  rarefied  in  one  part  and 
more  condensed  in  another;  but  it  cannot  be  with- 
drawn by  any  force  that  we  are  yet  made  acquainted 
with,  so  as  to  leave  the  whole  m  a  negative  state,  at 
least  relatively  to  its  natural  quantity ;  neither  can  it  be 
introduced  so  as  to  put  the  iron  into  a  positive  state,  or 
render  it  plus.  In  this  respect,  therefore,  magnetism 
differs  from  electricity. 

4thly.  A  piece  of  sofl  iron  allows  the  magnetic  fluid 
which  it  contams  to  be  put  in  motion  by  a  moderate 
force;  so  that,  being  placed  in  a  line  with  the  magnetic 
pole  of  the  earth,  it  immediately  acquires  the  properties 
of  a  magnet,  its  magnetic  fluid  being  drawn  or  forced 
firom  one  extremity  to  the  other ;  and  this  effect  con- 
tinues as  long  as  it  remains  in  the  same  position,  one 
of  its  extremities  becoming  positively  magnetized,  and 
the  other  negatively.  This  temporary  magnetism  ceases 
as  soon  as  the  iron  is  turned  east  and  west,  the  fluid 
immediately  diffusing  itself  equally  through  the  whole 
iron,  as  in  its  natural  state. 

Sthly.  The  magnetic  fluid  m  hard  iron,  or  steel,  is 
put  in  motion  with  more  difliculty,  requiring  a  force 
greater  than  the  earth  to  excite  it ;  and,  when  once  it 
has  been  forced  from  one  extremity  of  the  steel  to  the 
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Other,  it  is  not  easy  for  it  to  return ;  and  thus  a  bar  of 
steel  is  converted  into  a  permanent  magnet 

6thly.  A  great  heat,  by  expanding  the  substance  of 
this  steel,  and  increasing  the  distance  between  its  par- 
ticles, affords  a  passage  to  the  magnetic  fluid,  which  is 
thus  again  restored  to  its  proper  equilibrium ;  the  bar 
appearing  no  longer  to  possess  magnetic  virtue. 

7thly.  A  bar  of  steel,  which  is  not  magnetic,  being 
placed  in  the  same  position,  relatively  to  the  pole  of  the 
earth,  which  the  magnetic  needle  assumes,  and  in  this 
position  being  heated  and  suddenly  cooled,  becomes  a 
permanent  magnet  The  reason  is,  that  while  the  bar 
was  hot,  the  magnetic  fluid  which  it  naturally  contained 
was  easily  forced  from  one  extremity  to  the  other  by 
the  magnetic  virtue  of  the  earth ;  and  that  the  hardness 
and  condensation,  produced  by  the  sudden  cooling  of 
the  bar,  retained  it  in  this  state  without  permittmg  it  to 
resume  its  original  situation. 

8thly.  The  violent  vibrations  of  the  particles  of  a  steel 
bar,  when  forcibly  struck  in  the  same  position,  separate 
the  particles  in  such  a  manner  during  their  vibration, 
that  they  p^mit  a  portion  of  the  magnetic  fluid  to  pass, 
influenced  by  the  natural  magnetism  of  the  earth ;  and 
it  is  afterwards  so  forcibly  retained  by  the  re-approach 
of  the  particles,  when  the  vibration  ceases,  that  the  bar 
becomes  a  permanent  magnet 

9thly.  An  electric  shock  passing  through  a  needle  in 
a  like  position,  and  dilating  it  for  an  instant,  renders  it, 
for  the  same  reason,  a  permanent  magnet ;  that  is,  not 
by  imparting  magnetism  to  it,  but  by  allowing  its  proper 
magnetic  fluid  to  put  itself  in  motion. 

lOthly.  Thus  there  is  not  in  reality  more  magnetism 
in  a  given  piece  of  steel  after  it  is  become  magnetic, 
than  existed  in  it  before.  The  natural  quantity  is  only 
displaced  or  repelled.    Hence  it  follows,  that  a  strong 
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apparatus  of  magnets  may  charge  miUioDs  of  bars  of 
steel,  without  communicating  to  them  any  part  of  its. 
proper  magnetism ;  only  puttmg  in  motion  the  magnet- 
ism which  already  existed  in  these  bars. 

I  am  chiefly  indebted  to  that  excellent  philosopher 
of  Petersburg,  Mr.  -Epinus,  for  this  hypothesis,  which 
appears  to  me  equally  ingenious  and  soUd.  I  say  chiejfyj 
because,  as  it  is  many  years  since  I  read  his  book, 
which  I  have  Jeft  in  America,  it  may  happen,  that  I 
may  have  added  to  or  altered  it  in  some  respect ;  and, 
if  I  have  misrepresented  any  thing,  the  error  ought  to 
be  charged  to  my  account 

If  this  hjrpothesis  appears  admissible,  it  will  serve  as 
an  answer  to  the  greater  part  of  your  questions.  I 
have  only  one  remark  to  add,  which  is,  that,  however 
great  the  force  is  of  magnetism  employed,  you  can  only 
convert  a  given  portion  of  steel  into  a  magnet  of  a  force 
proportioned  to  its  capacity  of  retaming  lits  magnetic 
fluid  in  the  new  position  in  which  it  is  placed,  without 
letting  it  return.  Now  this  power  is  different  in  differ- 
ent kinds  of  steely  but  limited  in  all  kinds  whatever. 

B.  Franklin 


FROM   M.   DUBOURO  TO   B.   FRANKUN. 

On  the  Choice  of  Glass  for  the  Leyden  Experiment. 

Paris,  25  March,  177a 

Sir, 
If  I  have  rightly  understood  your  principles,  the  glass 
to  be  used  in  the  Leyden  experiment  ought  to  combine 
these  two  qualities ;  first,  it  should  be  impermeable  to 
the  electric  fluid ;  secondly,  it  should  not  be  imperme- 
able to  the  action  of  this  fluid ;  or,  to  express  the  same 
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thing  in  other  words,  the  electric  fluid  must  not  be 
•  able  to  pass  from  one  surface  to  the  other,  but  its  afflux 
on  one  of  the  surfaces  of  the  glass  must  have  the  power 
to  excite  an  efflux  on  the  opposite  surface. 

Glass  generally  unites  these  two  qualities,  but  not 
every  kind  of  glass.  There  is  even  glass  that  the  elec- 
tric fluid  passes  through,  almost  as  readily  as  it  enters 
metals.  This  is  a  property  natural  to  some  kmds  of 
glass,  and  accidental  to  others.  It  would  seem  aston- 
ishing, that  no  philosopher  had  yet  thought  of  seeking 
out  the  causes  of  all  these  difierences,  if  natural  phOos- 
ophy  alone  were  equal  to  the  task ;  but  there  is  need 
of  the  aid  of  chemistry,  which  certamly  may  throw 
some  light  on  so  interesting  a  subject. 

I  would  not  propose  to  the  chemists  to  analyze  the 
difierent  kinds  of  glass,  permeable  or  impermeable  to 
electricity;  but  to  endeavour  to  imitate  them,  which 
would  be  much  easier  for  them  to  do. 

Pure  vitrifiable  earth  is  without  doubt  the  only  in- 
gredient m  rock  crystal,  which  may  be  considered  as  a 
true  natural  glass;  but  art  has  not  yet  succeeded  in 
obtaining  for  us  a  glass  so  pure,  and  there  is  even  very 
little  reason  to  hope  that  such  perfection  can  ever  be 
attained. 

There  is  no  earth  known  so  vitrifiable  as  not  to  re- 
quire some  auxiliary  solvent  to  facilitate  its  vitrification. 
Now  solvents  are  distinguished  into  three  principal 
kinds,  which  are,  salme  solvents,  metallic  solvents,  and 
earthy  solvents ;  for  there  are  difierent  kinds  of  earths, 
which,  although  each  smgly  is  refiactory,  yet  serve  as 
mutual  solvents,  as  there  are  also  many  kinds  of  salts,  and 
many  kinds  of  metals,  which  may  be  used  as  solvents 
for  die  vitrifiable  earths,  and  which  may  be  combined 
m  difierent  proportions  with  the  same  earths.  We 
ought  not  to  be  more  surprised  to  find  glass  more  or 
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less  permeable  to  electricity,  than  to  find  it  pervious 
and  impervious  to  light  Since  there  is  transparent 
glass  and  opaque  glass,  or  glass  of  various  colors,  why 
should  there  not  be  glass  which  is  a  conductor,  and  that 
which  is  a  non-conductor,  of  electricity  ? 

It  would  not  be  a  problem  of  difficult  solution  for  a 
chemist,  but  yet  it  would  be  a  labor  requiring  consider- 
able time,  to  furnish  us  with  a  comparative  table  of  the 
different  kinds  of  glass  possessmg  either  of  these  qual- 
ities in  all  their  various  degrees.  The  places  merely, 
occupied  by  your  greenish  American  glass,  as  well  as 
by  the  white  London  glass,  would  indicate,  at  the  first 
glance,  the  mixture  of  ingredients  of  which  they  are 
respectively  composed. 

On  the  other  hand,  as  the  intensity  of  heat  to  which 
the  substance  of  the  glass  is  exposed,  whether  in  melt- 
mg  or  annealing,  may  cause  the  evaporation  of  some  of 
these  ingredients,  and  as  this  heat  is  not  equally  pow- 
erful in  every  part  of  the  furnace,  it  is  not  very  surpris- 
ing, that  you  should  have  found  considerable  difference 
between  several  glass  globes  fix>m  the  same  manufac- 
tory, as  you  inform  us. 

Independently  of  the  natural  properties  of  one  kind 
of  glass  or  another,  arismg  from  their  particular  compo- 
sition, great  differences  may  also  result  from  the  differ- 
ent thickness  of  their  masses,  were  it  fi-om  this  consid- 
eration alone,  that  the  heat  could  not  be  precisely  the 
same,  nor  the  rapidity  of  coolmg  very  nearly  equal,  in 
the  different  layers  of  very  thick  glass ;  without  taking 
into  the  account,  that  it  seems  almost  impossible,  that 
the  action  of  the  electric  fluid  in  motion  should  be 
effectually  conveyed  from  one  surface  to  another  of  a 
very  massive  body. 

Lasdy ;  it  is  equally  easy  to  conceive,  that  a  consid- 
erable degree  of  heat,  by  rarefymg  the  substance  of  thin 
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glass,  should  open  its  pores  to  the  electric  ftuid ;  but 
that  the  degree  of  heat  must  be  in  proportion  to  the 
thickness  of  the  glass ;  and  that  Mr.  Kinnersley  found 
a  heat  of  only  two  hundred  and  ten  degrees  (the  point 
at  which  water  boils,  according  to  Fahrenheit's  ther- 
mometer,) necessary  to  render  the  very  thin  glass  of  a 
Florence  flask  permeable  to  the  electric  shock,  while 
Mr.  Cavendish  required  a  heat  of  four  hundred  degrees 
to  make  glass  a  little  thicker  permeable  to  the  common 
stream. 

My  reason  for  wishmg  that  some  chemist  would  have 
the  goodness  to  enlighten  us  upon  all  these  points  is^ 
that  too  much  pains  cannot  be  taken  to  spare  Uie  lovers 
of  natural  philosophy  any  unnecessary  expense ;  be- 
cause this  may  turn  some  entirely  aside  from  its  pur- 
suit, and  somewhat  damp  the  zeal  of  many  others. 
I  am,  &c 


TO   MESSRS.   DUBOURO  AND  BALIBARD.* 

Concermng  the  Mode  of  rendering  Meat  tender  by 
Electricity. 

My  dear  Friends, 

My  answer  to  your  questions,  concerning  the  mode 
of  rendering  meat  tender  by  electricity,  can  only  be 
founded  upon  conjecture ;  for  I  hjive  not  experiments 
enough  to  warrant  the  facts.  All  that  I  can  say  at 
present  is,  that  I  think  electricity  might  be  employed 
for  this  purpose,  and  I  shall  state  what  follows  as  the 
observations  or  reasons  which  make  me  presume  so. 

*  This  letter  has  no  date,  but  the  one  to  which  it  is  an  answer  is  dated 
May  Ist,  177a 


ELECTRICITY.  457 

It  has  been  observed,  that  lightning,  by  rarefying  and 
reducing  into  vapor  the  moisture  contained  in  solid 
wood,  in  an  oak,  for  instance,  has  forcibly  separated  its 
fibres,  and  brcdcen  it  mto  small  splinters ;  that,  by  pen-, 
etrating  intimately  the  hardest  metals,  as  iron,  it  has 
separated  the  *parts  in  an  instant,  so  as  to  convert  a 
perfect  solid  into  a  state  of  fluidity ;  it  is  not  then  im- 
probable, that  the  same  subtile  matter,  passing  through 
the  bodies  of  animals  with  rapidity,  should  possess  suf- 
ficient force  to  produce  an  effect  nearly  similar. 

The  flesh  of  animals,  fresh  killed  in  the  usual  man- 
ner, is  firm,  hard,  and  not  in  a  very  eatable  state,  be- 
cause the  particles  adhere  too  forcibly  to  each  other. 
At  a  certain  period,  the  cohesion  is  weakened,  and,  in 
its  progress  towards  putrefaction,  which  tends  to  pro- 
duce a  total  separation,  the  flesh  becomes  what  we  call 
tender,  or  is  in  that  state  most  proper  to  be  used  as 
our  food. 

It  has  frequently  been  remarked,  that  animals  killed 
by  lightning  putrefy  immediately.  This  cannot  be  inva- 
riably the  case,  since  a  quantity  of  lightning,  sufficient 
to  kill,  may  not  be  sufficient  to  tear  and  divide  the 
fibres  and  particles  of  flesh,  and  reduce  them  to  that 
tender  state,  which  is  the  prelude  to  putrefaction. 
Hence  it  is,  that  some  anhnals  killed  in  this  manner 
will  keep  longer  than  others.  But  the  putrefaction 
sometimes  proceeds  with  surprising  celerity.  A  re- 
spectable person  assured  me,  that  he  once  knew  a  re- 
markable instance  of  this.  A  whole  flock  of  sheep  m 
Scotland,  being  closely  assembled  under  a  tree,  were 
killed  by  a  flash  of  lightning ;  and,  it  being  rather  late 
in  the  evening,  the  proprietor,  desirous  of  saving  some- 
thing, sent  persons  early  the  next  morning  to  flay  them ; 
but  the  putrefaction  was  such,  and  the  stench  so  abom- 
mable,  that  they  had  not  the  courage  to  execute  their 
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orders,  and  the  bodies  were  accordingly  buried  in  tbeir 
skms.  It  is  not  unreasonable  to  presume,  that,  between 
the  period  of  their  death  and  that  of  their  putrefaction, 
a  time  intervened  in  which  the  flesh  might  be  only  ten- 
der, and  only  sufficiently  so  to  be  serred  at  table. 
Add  to  this,  that  persons,  who  hare  •eaten  of  fowls 
killed  by  our  feeble  imitation  of  lightnmg  (electricity), 
and  dressed  immediately,  have  asserted,  that  the  flesh 
was  remarkably  tender. 

The  little  utility  of  this  practice  has  perhaps  pre- 
vented its  being  much  adopted.  For,  though  it  some- 
times happens,  that  a  company  unexpectedly  arriving 
at  a  countiy-house,  or  an  unusual  conflux  of  travellers 
to  an  inn,  may  render  it  necessary  to  kill  a  number  of 
animals  for  immediate  use ;  yet,  as  travellers  have  com- 
monly a  good  appetite,  little  attention  has  been  paid  to 
the  trifling  inconvenience  of  having  their  meat  a  litde 
tough.  As  this  kind  of  death  is  nevertheless  more  sud- 
den, and  consequently  less  severe,  than  any  other,  if 
this  should  operate  as  a  motive  with  compassionate  per- 
sons to  employ  it  for  animals  sacrificed  for  their  use, 
they  may  conduct  the  process  thus. 

Havmg  prepared  a  battery  of  six  large  glass  jars 
(each  from  twenty  to  twenty-four  pints)  as  for  the  Ley- 
den  experiment,  and  having  established  a  communica- 
tion, as  usual,  from  the  interior  sur&ce  of  each  with  the 
prime  conductor,  and  having  given  them  a  full  charge 
(which,  with  a  good  machine,  may  be  executed  in  a  few 
minutes,  and  may  be  estimated  by  an  electrometer),  a 
chain  which  communicates  with  the  exterior  of  the  jars 
must  be  wrapped  round  the  thighs  of  the  fowl ;  after 
which  the  operator,  holdmg  it  by  the  wings,  turned 
back  and  made  to  touch  behind,  must  raise  it  so  high 
that  the  head  may  receive  the  first  shock  from  the 
prime  conductor.    The  animal  dies  instantly.    Let  the 


ELECTRICITY.  469 

head  be  immediately  cut  oflF  to  make  it  bleed,  when  it 
may  be  plucked  and  dressed  immediately.  This  quan- 
tity  of  electricity  is  supposed  sufficient  for  a  turkey  of 
ten  pounds  weight,  and  perhaps  for  a  lamb.  Experi- 
ence alone  will  inform  us  of  the  requisite  proportions 
for  animals  of  different  forms  and  ages.  Probably  not 
less  will  be  required  to  render  a  small  bird,  which  is 
very  old,  tender,  than  for  a  larger  one,  which  is  young. 
It  is  easy  to  furnish  the  requisite  quantity  of  electricity, 
by  emplo3ring  a  greater  or  less  number  of  jars.  As  six 
jars,  however,  discharged  at  once,  are  capable  of  giving 
a  very  violent  shock,  the  operator  must  be  very  cir- 
cumspect, lest  he  should  happen  to  make  tlie  experi- 
ment on  his  own  flesh,  instead  of  that  of  the  fowl. 

B.  Franklin. 


TO   M.   DUBOURG. 

In  Jlnstoer  to  some   Queries  concerning  the  Choice  of 
Glass  for  the  Leyden  Experiment. 

London,  1  June,  1773. 

Sir, 
I  wish,  with  you,  that  some  chemist  (who  should,  if 
possible,  be  at  the  same  time  an  electrician)  would,  in 
pursuance  of  the  excellent  hints  contained  m  your  let- 
ter, undertake  to  work  upon  glass  with  the  view  you 
have  recommended.  By  means  of  a  perfect  knowl- 
edge of  this  substance,  with  respect  to  its  electrical 
qualities,  we  might  proceed  with  more  certainty,  as  well 
in  making  our  own  experiments,  as  m  repeatmg  those 
which  have  been  made  by  others  m  different  countries, 
which,  I  believe,  have  frequently  been  attended  with 
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different  success  on  account  of  differences  in  the  glass 
employed,  thence  occasioning  frequent  misunderstand* 
ings  and  contrariety  of  opinions. 

There  is  another  circumstance  much  to  be  desired 
with  respect  to  glass,  and  that  is,  that  it  should  not  be 
subject  to  break  when  highly  charged  in  the  Leyden 
experiment  I  hare  known  eight  jars  broken  out  of 
twenty,  and,  at  another  time,  twelve  out  of  thirty-five, 
A  sindlar  loss  would  greatly  discourage  electricians  de- 
sirous of  accumulating  a  great  power  for  certain  ex« 
periments.  We  have  never  been  able  hitherto  to  ac- 
count for  the  cause  of  such  misfortunes.  The  first 
idea  which  occurs  is,  that  the  positive  electricity,  being 
accumulated  on  one  side  of  the  glass,  rushes  violently 
through  it,  in  order  to  supply  the  deficiency  on  the  other 
side  and  to  restore  the  equilibrium.  This,  however,  I 
cannot  conceive  to  be  the  true  reason,  when  I  consider, 
that,  a  great  number  of  jars  bemg  united,  so  as  to  be 
charged  and  discharged  at  the  same  time,  the  breaking 
of  a  single  jar  will  discharge  the  whole;  for,  if  the 
accident  proceeded  from  the  weakness  of  the  glass,  it 
is  not  probable,  that  eight  of  them  should  be  precise- 
ly of  the  same  degree  of  weakness,  as  to  break  every 
one  at  the  same  instant,  it  being  more  likely,  that  the 
weakest  should  break  first,  and,  by  breakmg,  secure  the 
rest;  and  again,  when  it  is  necessary  to  produce  a 
certain  effect,  by  means  of  the  whole  charge  passmg 
through  a  determined  circle,  (as,  for  instance,  to  melt  a 
small  wire,)  if  the  charge,  instead  of  passmg  in  this  cir- 
cle, rushed  through  the  sides  of  the  jars,  the  intended 
effect  would  not  be  produced ;  which,  however  is  con- 
trary to  fact.  For  these  reasons,  I  suspect,  that  there 
is,  in  the  substance  of  the  glass,  either  some  little  gbb- 
ules  of  air,  or  some  portions  of  unvitrified  sand  or  sal^ 
into  which  a  quantity  of  the  electic  fluid  may  be  forced 
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during  the  charge,  and  there  retained  till  the  general 
discharge;  and  that  the  force  being  suddenly  with- 
drawn, the  elasticity  of  the  fluid  acts  upon  the  glass  in 
which  it  is  enclosed,  not  being  able  to  escape  hastily 
without  breaking  the  glass.  I  offer  this  only  as  a  con- 
jecture, which  I  leave  to  others  to  examine. 

The  globe  which  I  had  that  could  not  be  excited, 
though  it  was  from  the  same  glass-house  which  fur- 
nished the  other  excellent  globes  m  my  possession,  was 
not  of  the  same  frit.  The  glass  which  was  usually 
manufactured  there,  was  rather  of  the  green  kind,  and 
chiefly  intended  for  drinking-glasses  and  bottles;  but, 
the  proprietors  being  desirous  of  attempting  a  trial  of 
white  glass,  the  globe  in  question  was  of  this  frit.  The 
glass  not  being  of  a  perfect  white,  the  proprietors  were 
dissatisfied  with  it,  and  abandoned  their  project.  I 
suspected,  that  too  great  a  quantity  of  salt  was  ad- 
mitted into  the  composition;  but  I  am  no  judge  of 
these  matters. 

B.  Franklin. 


TO  JOHN   WINTHROP. 

On  Conductors  of  Lightning. 

London,  35  July,  1773. 

Your  remark  on  the  passage  of  Castillioneus  will  be 
read  at  the  Society  at  their  next  meeting.  I  thank  you 
much  for  the  papers  and  accounts  of  damage  done  by 
lightning,  which  you  have  favored  me  with.  The  con- 
ductors begin  to  be  used  here.  Many  country-seats 
are  provided  with  them,  some  churches,  the  powder 
magazines  at  Purfleet,  the  Queen's  house  in  the  Park, 

MM* 
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&c. ;  and  M.  Le  Roy,  of  the  Academy  of  Sciences  at 
Paris,  has  lately  gi?en  a  Memoir  recommending  the  use 
of  them  in  that  kingdom,  which  has  been  long  opposed 
and  obstructed  by  Abb6  NoDet  Of  the  Duke  of  Tus- 
cany he  says,  "  Ce  prince,  qui  ne  connoit  pas  de  d6- 
lassement  plus  agrlable  des  soms  penibles  du  gou- 
vemement,  que  P6tude  de  la  physique,  a  ordonn^,  Pan- 
nee  demiSre,  qu'on  6tablit  de  ces  barres  au-dessus  de 
tous  les  magasins  k  poudre  de  ses  Etats ;  on  dit  que 
la  republique  de  Venise  a  donn6  les  memes  ordres." 

B.  FRAlTKLIir. 


4TTERIES   ON   ELECTRICITT,   FROM   DR.   INGENHOUSZ  ;  * 
WITH   ANSWERS  BY  DR.    FRANKLIN. 


QUESTION   I. 

If  the  electrical  fluid  is  truly  accumulated  on  the  m- 
side  of  a  Leyden  phial,  and  expelled  in  the  same  pro- 
portion from  the  other  side,  why  are  the  particles  of 
glass  not  all  thrown  outwards,  when  the  phial  being 
overcharged  breaks,  or  is  perforated  by  a  spontaneous 
explosion  7 

^  ANSWER. 

By  the  circumstances  that  have  appeared  to  me,  in 
all  the  jars  that  I  have  seen  perforated  at  the  time  of 
their  explosion,  I  have  imagined  that  the  charge  did  not 
pass  by  those  perforations.     Several  smgle  jars,  that 

*  An  eminent  physician  and  chemist,  born  at  Breda  in  1730.  He 
passed  a  lar^  part  of  his  life  in  England,  where  he  died,  September 
7tfa,  1799.  — EnrroR. 
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have  broke  while  I  was  chargmg  them,  have  shown, 
besides  the  perforation  in  the  body,  a  trace  on  both 
sides  of  ^he  neck,  where  the  polish  of  the  glass  was 
taken  off  the  breadth  of  a  straw;  which  proved  that 
great  part  at  least  of  the  charge,  probably  all,  had 
passed  over  that  trace.  I  was  once  present  at  the 
discharge  of  a  battery  containing  thirty  jars,  of  which 
eight  were  perforated  and  spoilt  at  the  time  of  the  dis- 
charge ;  yet  the  effect  of  the  charge  on  the  bodies  upon 
which  it  was  intended  to  operate,  did  not  appear  to  be 
dimmished.  Another  tune  I  was  present  when  twelve 
out  of  twenty  jars  were  broken  at  the  time  of  the  dis- 
charge ;  yet  the  effect  of  the  charge,  which  passed  in 
the  regular  circuit,  was  the  same  as  it  would  have  been 
if  they  had  remained  whole.  Were  those  perforations 
an  effect  of  the  charge  within  the  jar  forcing  itself 
through  the  glass  to  get  at  the  outside,  other  diflScul- 
ties  would  arise  and  demand  explanation.  1.  How 
it  happens,  that  in  eight  bottles,  and  in  twelve,  the 
strength  to  bear  a  strong  charge  should  be  so  equal, 
that  no  one  of  them  would  break  before  the  rest,  and 
thereby  save  his  fellows ;  but  all  should  burst  at  the 
same  instant  2.  How  it  happens,  that  they  bear  the 
force  of  the  great  charge  till  the  instant  that  an  easier 
means  of  discharge  is  offered  them,  which  they  make 
use  of,  and  yet  the  fluid  breaks  through  at  the  same 
time. 

My  conjecture  is,  that  there  has  been,  m  the  place 
where  the  rupture  happens,  some  defect  in  the  glass, 
some  grain  of  sand  perhaps,  or  some  little  bubble  in 
the  substance  nearly  void,  where,  during  the  charging 
of  the  jar,  the  electric  fluid  is  forced  in  and  confined  tiB 
the  pressure  is  suddenly  taken  off  by  the  discharge, 
when,  not  bemg  able  to  escape  so  quickly,  it  bursts  its 
way  out  by  its  elastic  force.    Hence  all  the  ruptures 
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happen  nearly  at  the  same  instant  with  the  regular  (fis- 
charge,  though  really  a  little  posterior,  not  being  them- 
selves  discharges,  but  the  effects  of  a  discharge  which 
passed  in  another  channel 

QUESTION   II. 

When  a  strong  explosion  is  directed  through  a  pack 
of  cards  or  a  book,  having  a  piece  of  tinfoil  between 
several  of  its  leaves,  the  electrical  flash  makes  an  im- 
pression in  some  of  those  metallic  leaves,  by  which  it 
seems  as  if  the  direction  of  the  electric  explosion  had 
gone  from  the  outside  towards  the  inside,  when,  on  the 
other  metallic  leaves,  the  impression  is  in  such  a  di- 
rection, that  it  indicates  the  current  of  electrical  fire  to 
have  made  its  way  fix)m  the  inside  of  the  phial  towards 
the  outside;  so  that  it  appears  to  some  electricians^ 
that,  in  the  time  of  the  explosion  of  an  electrical  phial, 
two  streams  of  electrical  fire  rush  at  the  same  time 
fi'om  both  surfaces,  and  meet  or  cross  one  another. 

AK8WER. 

These  impressions  are  not  effects  of  a  movmg  body, 
striking  with  force  in  the  direction  of  its  motion ;  they 
are  made  by  the  burs  rismg  in  the  neighbouring  per- 
forated cards,  which  rise  accidentally,  sometimes  on  one 
side  of  a  card,  and  sometimes  on  the  other,  in  conse- 
quence of  certain  circumstances  in  the  form  of  their 
substances  or  situations.  In  a  single  card,  supported 
without  touching  others,  while  perforated  by  the  pass- 
ing fluid,  the  bur  generally  rises  on  both  sides,  as  I 
once  showed  to  Mr.  Symmer  at  his  house.  I  imagine 
that  the  hole  is  made  by  a  fine  thread  of  electric  fluid 
first  passing,  and  augmented  to  a  bigger  thread  at  the 
time  of  the  explosion,  which,  obliging  the  parts  of  a 
card  to  recede  every  way,  condenses  a  part  within  the 
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substance,  and  forces  a  part  out  on  each  side,  because 
there  is  least  resistance. 

QUESTION   III. 

When  a  flash  of  lightning  happens  to  hit  a  flat  piece 
of  metal,  the  metal  has  sometimes  been  pierced  with 
several  holes,  whose  edges  were  turned  some  the  one 
way  and  some  the  other ;  so  that  it  has  appeared  to 
some  philosophers,  that  several  streams  of  electrical  fire 
had  rushed  m  one  way,  and  some  the  opposite  way. 
Such  an  effect  of  lightning  has  been  published  lately 
by  Father  Barletti. 

ANSWER. 

This  will  be  answered  in  my  remarks  on  Mr.  Bar- 
letti's  book ;  which  remarks,  when  finished,  I  will  send 
you. 

QUESTION   IV. 

Though,  fi-om  the  very  charging  of  the  Leyden  phial, 
it  seems  clear,  that  the  electrical  fluid  does  in  reality 
not  pervade  the  substance  of  glass,  yet  it  is  still  difficult 
to  conceive  how  such  a  subtile  fluid  may  be  forced  out 
from  one  side  of  a  very  thick  pane  of  glass,  by  a  similar 
quantity  of  electrical  fire  thrown  upon  the  other  surface, 
and  yet  that  it  does  not  pass  through  any  substance 
of  glass,  however  thin,  without  breaking  it.  Is  there 
some  other  fact  or  illustration  besides  those  to  be  found 
in  your  public  writings,  by  which  it  may  be  made  more 
obvious  to  our  understanding,  that  electrical  fire  does 
not  enter  at  all  the  very  substance  of  glass,  and  yet 
may  force  from  the  opposite  surface  an  equal  quantity ; 
or  that  it  really  enters  the  pores  of  the  glass  without 
breaking  it?  Is  there  any  comparative  illustration  or 
example  in  nature,  by  which  it  may  be  made  clear,  that 
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a  fluid  thrown  upon  one  surface  of  any  body,  may  farce 
out  the  same  fluid  from  the  other  surface  without  pass- 
ing  through  the  substance? 

ANSWER. 

That  the  dectric  fluid,  by  its  repubive  nature,  b 
capable  of  forcing  portions  of  the  same  fluid  out  cf 
bodies  without  entering  them  itself,  appears  from  this 
experiment.  Approach  an  isolated  body  with  a  rubbed 
tube  of  glass ;  the  side  next  the  tube  will  then  be  elec- 
trized negatively,  the  opposite  positively.  K  a  pair  of 
cork  baUs  hang  from  tiiat  opposite  side,  the  electrical 
fluid  forced  out  of  the  body  will  appear  in  those  balls, 
causing  them  to  diverge.  Touch  that  opposite  side, 
and  you  thereby  take  away  the  positive  electricity. 
Then  remove  the  tube,  and  you  leave  the  body  all  in  a 
negative  state.  Hence  it  appears,  that  the  electric  fluid 
appertaining  to  the  glass  tube  did  not  enter  the  body, 
but  retired  with  the  tube,  otherwise  it  would  have  sup- 
plied the  body  with  the  electricity  it  had  tost 

With  regard  to  powder  magazines^  my  idea  is,  that  to 
prevent  the  mischief  which  might  be  occasioned  by  the 
stones  of  their  walls  flying  about  in  case  of  accidental 
explosion,  they  should  be  constructed  in  the  ground ; 
that  the  walls  should  be  lined  with  lead,  the  floor  lead,  all 
a  quarter  of  an  inch  thick,  and  the  jomts  well  soldered ; 
the  cover  c<^per,  with  a  little  scuttle  to  enter  the  whole, 
in  the  form  of  a  canister  for  tea.  If  the  edges  of  the 
cover-scuttle  fall  mto  a  copper  channel  contaming  mer- 
cury, not  the  smallest  particle  of  air  or  moisture  can 
enter  to  the  powder,  even  though  the  walls  stood  in 
water,  or  the  whole  was  under  water. 
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TO   JOHN   INGENHOUSZ. 

Jn  Attempt  to  explain  the  Effects  of  Lightning  on  the 
Vane  of  the  Steeple  of  a  Church  in  Cremona,  Jlu- 
gust,  1777. 

1.  When  the  subtile  fluid,  which  we  call  fire  or 
heat,  enters  a  solid  body,  it  separates  the  particles  of 
which  that  body  consists  farther  from  each  other,  and 
thus  dilates  the  body,  mcreasing  its  dimensions. 

2.  A  greater  proportion  of  fire  introduced  separates 
the  parts  so  far  from  each  other,  that  the  solid  body 
becomes  a  fluid,  being  melted. 

3.  A  stiU  greater  quantity  of  heat  separates  the  parts 
so  far,  that  they  lose  their  mutual  attraction,  and  ac- 
quire a  mutual  repulsion,  whence  they  fly  fit)m  each 
other,  either  gradually  en*  suddenly,  with  great  force,  as 
the  separating  power  is  introduced  gradually  or  sud- 
denly. 

4.  Thus  ice  becomes  water,  and  water  vapor,  which 
vapor  is  said  to  expand  fourteen  thousand  times  the 
space  it  occupied  in  the  form  of  water,  and  with  an  ex- 
plosive force  m  certain  cases  capable  of  producing  great 
and  violent  efiects. 

5.  Thus  metals  expand,  melt,  and  explode;  the 
two  first  effected  by  the  gradual  application  of  the  sep- 
arating power,  and  all  three,  in  its  sudden  application, 
by  artificial  electricity  or  lightning. 

6.  That  fluid  in  pasidng  through  a  metal  rod  or  wire 
is  generally  supposed  to  occupy  the  whole  dimension 
of  the  rod.  If  the  rod  is  smaller  in  some  places  than  in 
others,  the  quantity  of  fluid,  which  is  not  suflicient  to 
make  any  change  in  the  larger  or  thicker  part,  may  be 
sufficient  to  expand,  melt,  or  explode  the  smaller,  the 
quantity  of  fluid  passmg  being  the  same,  and  the  quan* 
tity  of  matter  less  that  is  acted  upon. 
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7.  Thus  the  links  of  a  brass  chain,  with 
a  certain  quantity  of  electricity  passing 
through  them,  have  been  melted  in  the 
small  parts  that  form  their  contact,  while 
the  rest  have  not  been  affected. 

8.  Thus  a  piece  of  tinfoil  cut  in  this 
form,  enclosed  in  a  pack  of  cards,  and  hav- 
mg  the  charge  of  a  large  bottle  sent  through 
it,  has  been  found  unchanged  in  the  broad- 
est part,  between  a  and  6,  melted  only  in 
spots  between  c  and  d,  and  the  part  be- 
tween d  and  e  reduced  to  smoke  by  ex- 
plosion. 

9.  The  tmfoil  melted  in  spots  between 
b  and  c,  and  that  whole  space  not  being 
melted,  seems  to  mdicate  that  the  foil  in  the 
melted  parts  had  been  thinner  than  the  rest, 
on  which  thin  parts  the  passing  fluid  had 
therefore  a  greater  effect 

10.  Some  metals  melt  more  easily  than 
others ;  tin  more  easily  than  copper,  cop* 
per  than  iron.  It  is  supposed  (perhaps  not 
yet  proved),  that  those  which  melt  with 
the  least  of  the  separatmg  power,  whether  that  be  com- 
mon fire  or  the  electric  fluid,  do  also  explode  with  less 
of  that  power. 

11.  The  explosions  of  metal,  like  those  of  gunpow- 
der, act  in  all  directions.  Thus  the  explosion  of  gold 
leaf  between  plates  of  glass,  breaking  the  glass  to  pieces, 
will  throw  those  pieces  into  all  parts  of  the  room ;  and 
the  explosion  of  iron,  or  even  of  water,  between  the 
joints  of  stone  m  a  steeple,  will  scatter  the  stones  in 
all  directions  round  the  neighbourhood.  But  the  direc- 
tion, given  to  those  stones  by  the  explosion,  is  to  be 
considered  as  different  from  the  direction  of  the  light- 
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ning,  which  happened  to  occasion  those  explosions  of 
the  matter  it  met  with  in  its  passage  between  the  clouds 
and  the  earth. 

12.  When  bodies  positively  electrized  approach  sharp 
pointed  rods  or  thin  plates  of  metal,  these  are  more 
easily  rendered  negative  by  the  repulsive  force  of  the 
electric  fluid  in  those  positively  electrized  bodies,  which 
chases  away  the  natural  quantity  contained  in  those 
mince  rods  or  plates,  though  it  would  not  have  force 
enough  to  chase  the  same  out  of  larger  masses.  Hence 
such  pomts,  rods,  and  plates,  being  m  a  negative  state, 
draw  to  themselves  more  strongly  and  in  greater  quanti- 
ties the  electric  fluid  offered  them,  than  such  masses  can 
do  which  remain  nearly  in  their  natural  state.  And  thus 
a  pointed  rod  receives  not  only  at  its  point,  though  more 
visibly  there,  but  at  all  parts  of  its  length  that  are  ex- 
posed. Hence  a  needle  held  between  the  finger  and 
thumb,  and  presented  to  a  charged  prime  conductor, 
will  draw  off"  the  charge  more  expeditiously  if  held  near 
the  eye,  and  the  rest  of  its  length  is  exposed  to  the 
electrical  atmosphere,  than  if  all  but  half  an  mch  of  the 
point  is  concealed  and  covered. 

13.  Lightning  so  differs  from  solid  projectiles,  and 
from  common  fluids  projected  with  violence,  that,  though 
Its  course  is  rapid,  it  is  most  easily  turned  to  follow  the 
direction  of  good  conductors.  And  it  b  doubted  wheth- 
er any  experiments  in  electricity  have  yet  decisively 
proved,  that  the  electric  fluid  in  its  violent  passage 
through  the  air  where  a  battery  is  discharged  has  what 
we  call  a  momentum,  which  would  make  it  continue 
its  course  in  a  right  line,  though  a  conductor  offered 
near  that  course  to  give  it  a  different  or  even  contrary 
direction;  or  that  it  has  a  force  capable  of  pushing 
forward  or  overthrowing  the  objects  it  strikes  against, 
even  though  it  sometimes  pierces  them.    Does  not  this 
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seem  to  mdicate,  that  the  perforation  is  not  made  bj 
the  force  of  a  projectile  passing  through,  but  rather  by 
the  explosion  or  the  dilatation,  in  passmg,  of  a  subtile 
fine  of  fluid  ?  / 

14.  Such  an  explosion  or  dilatation  of  a  fine  of  fluid, 
passing  through  a  card,  would  raise  burs  roimd  the  hde^ 
somethnes  on  one  side,  sometimes  on  the  other,  and 
sometunes  on  both,  according  to  the  dispoation  of  the 
part  of  the  paper  near  the  surface,  without  any  regard 
to  the  direction  of  the  fluid. 

15.  Great  thanks  are  due  to  the  ingenious  {rfiiloso- 
pher,  who  examined  the  vane  at  Cremona,  and  who 
took  the  pams  to  describe  so  exactly  the  effects  of  the 
Bghtning  upon  it,  and  to  communicate  that  descripticxi. 
The  fact  is  extremely  curious.  It  is  w^  worth  consid- 
ering.  He  myites  to  that  consideration.  He  has  fairiy 
given  his  own  opinion.  He  will  with  candor  receive 
that  of  others,  though  it  may  happen  to  differ  from  his 
own.  By  calmly  discussing  rath^  than  by  warmly  dis- 
puting, the  truth  is  most  easily  obtained.  I  shall  gire 
my  opinion  freely,  as  it  is  asked,  hoping  it  may  prove 
the  true  one ;  and  promising  myself,  if  otherwise,  the 
honor  at  least  of  acknowledging  frankly  my  eiror,  and 
of  being  thankful  to  him  who  kindly  shows  it  to  me. 

16.  By  the  account  given  of  this  stroke  of  fightning 
upon  the  steeple  of  Cremona,  it  appears  that  the  rod 
of  iron  or  spmdle,  on  which  the  vane  turned,  was  d[ 
about  two  inches  circumference,  terminating  in  a  cross 
above  tihe  vane,  and  its  lower  end  fixed  in  a  marble 
pedestal 

17.  That  the  plate  of  the  vane  was  copper,  eight  cr 
nine  inches  wide,  and  near  twice  as  long.  That  it  was 
about  one  fine  tfaidk  near  the  spmdle,  and  growing  tUn- 
ner  msensfcly  towards  the  other  end,  where  its  thick- 
ness did  not  exceed  three  quarters  of  a  fine,  the  weig^ 
twenty  ounces  and  a  half. 
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18.  That  the  copper  had  been  tinned  over. 

19.  That  the  marble  pedestal  was  split  by  the  stroke 
bto  many  pieces,  and  scattered  over  the  roof,  garden, 
and  court  of  a  neighbouring  building.  One  piece  was 
thrown  to  the  distance  of  forty  feet  The  spmdle  was 
brdcen  and  displaced,  and  the  vane  thrown  on  the  roof 
of  the  parsonage  house,  twenty  feet  from  the  steeple. 

20.  That  the  vane  was  perforated  in  eighteen  places, 
the  holes  of  irregular  forms,  and  the  metal  which  had 
filled  them  pushed  outwards,  in  sc^e  of  them  on  one 
side  of  the  vane,  in  others  on  the  other.  The  copper 
ibowed  marks  of  having  been  partly  miBlted,  and  in 
some  places  tm  and  copper  melted  and  mixed  together. 
There  were  marks  of  smoke  in  several  places. 

21.  The  ragged  parts  bent  outwards  round  each 
hde,  being  brought  back  to  their  original  flat  positioiit 
were  not,  though  evidently  a  litde  thinned  and  dilated, 
sufficient  to  fill  the  place. 

22.  From  the  effects  described  (19),  it  is  clear  that 
the  quantity  of  lightning  which  feH  on  this  steeple  at 
Cremona  was  very  great. 

23.  The  vane  being  a  thin  plate  of  copper,  its  edges 
and  comers  may  be  considered  as  a  series  of  points, 
and,  being  therefore  sooner  rendered  negative  by  the 
repulsive  force  of  an  approaching  positive  doud  than 
the  blunt  and  thick  iron  cross  (12),  was  probably  first 
struck,  and  thence  became  the  conductor  of  that  great 
quantity. 

24.  The  plate  of  which  the  vane  was  formed,  being 
thicker  near  the  spindle,  and  diminishing  m  thickness 
gradually  to  the  other  end  (17),  was  probably  not  of 
.cc^per  plated  by  pa3sing  between  rollers,  for  they 
would  have  left  it  of  equal  thickness ;  but  of  metal 
plated  by  the  hammer.  The  surface  too  of  rdled  cop^ 
per  is  even  and  {Jain ;  that  of  hammered  id  generally 
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uneyen,  with  hollows  occasioned  by  the  impressions  of 
the  hammer. 

25.  In  those  concave  impressions  the  metal  is  thin- 
ner than  it  is  around  them,  and  probably  thinnest  near 
the  centre  of  each  impression. 

26.  The  lightning,  which  m  passbg  through  the  vane 
was  not  sufficient  to  melt  its  thicker  parts,  might  be 
sufficient  to  melt  the  thinner  (6,  7,  8,  9),  and  to  soft^i 
those  that  were  in  the  middle  state. 

27.  The  part  oi  the  tin  (18),  which  covered  the 
thinner  parts,  being  more  easily  melted  and  exploded 
than  copper  (10),  might  possibly  be  exploded  when 
the  copper  was  but  melted.  The  smoke  appearing  in 
several  places  (20)  is  a  proof  of  explosion. 

28.  There  might  probably  be  more  tin  in  the  con- 
cave impressions  of  the  hammer  on  one  side  of  the 
plate,  than  on  the  convex  part  of  those  impressions  on 
the  other.  Hence  stronger  explosions  on  the  concave 
side. 

29.  The  nature  of  those  explosions  is  to  act  violent- 
ly m  all  directions;  and  in  this  case,  being  near  the 
plate,  they  would  act  against  it  on  one  side,  while  they 
acted  against  the  air  on  the  other. 

30.  These  thin  parts  of  the  plate  being  at  the  same 
instant  partiy  in  fusion,  and  partly  so  softened  as  to  be 
near  it,  the  softened  parts  were  pushed  outwards,  a 
hole  made,  and  some  of  the  melted  parts  blown  away ; 
hence  there  was  not  left  metal  enough  to  re-fill  the  va- 
cancy by  bending  back  the  ragged  parts  to  their  places. 

31.  The  concave  impressions  of  the  hammer,  being 
indifferently  made  on  both  sides  of  the  plate,  it  is  natu- 
ral, from  28,  29,  30,  that  the  pushing  outwards  of  the 
softened  metal  by  explosions,  should  be  on  both  sides 
of  the  plate  nearly  equal 

32.  That  the  force  of  a  simple  electrical  explosion 
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is  very  great,  appears  from  the  Geneva  experiment, 
wherein  a  spark  between  two  wires,  under  oil  in  a 
diinkmg-glass,  breaks  the  glass,  body,  stem,  and  foot, 
all  to  shivers. 

33.  The  electric  explosion  of  metal  acts  with  still 
more  force.  A  strip  of  leaf-gold  no  broader  than  a 
straw,  exploded  between  two  pieces  of  thick  looking- 
glass,  will  break  the  glass  to  pieces,  though  confined 
by  the  screws  of  a  strong  press ;  and,  between  two 
pieces  of  marble  pressed  together  by  a  weight  of  twen- 
ty pounds,  wOl  lift  that  weight  Much  less  force  is 
necessary  to  move  the  melted  and  softened  parts  of  a 
thin  plate  of  copper. 

34.  This  explication  of  the  appearances  on  the  vane 
b  drawn  from  what  we  already  know  of  electricity  and 
the  efiects  of  lightning.  The  learned  author  of  the  ac- 
count gives  a  different  but  very  mgenious  one,  which 
he  draws  from  the  appearances  themselves.  The  mat- 
ter pushed  out  of  the  holes  is  found,  that  of  some  on 
one  side  of  the  plate,  and  of  others  on  the  other. 
Hence  he  supposes  them  to  be  occasioned  (if  I  under- 
stand him  right)  by  streams  or  threads  of  electric  mat- 
ter of  different  and  contrary  kinds,  rushmg  violendy 
towards  each  other,  and  meeting  with  the  vane,  so  ac- 
cidentally placed,  as  to  be  found  precisely  in  the  place 
of  their  meetmg,  where  it  was  pierced  by  all  of  Uiem, 
they  all  striking  on  both  its  sides  at  the  same  mstant 
This  however  is  so  extraordinary  an  accident,  as  to  be 
in  the  author's  own  opinion  almost  miraculous ;  ^^  Pas- 
seranno"  (says  he)  "forse  piii  secoli  prima  che  ritomi 
tralle  infinite  combinazioni  un  caso  simile  a  quello  della 
banderuola  che  ora  abbiamo  per  mano.  Forza  &  che  si 
esaurisca  una  non  pift  udita  miniera  di  fulmini  sopra 
una  grande  citt^  pressoche  seminata  di  campanili  e  di 
banderuole,  il  che  d  rarissimo;    e  pud  ancora  [cento?] 
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Yolte  ci5  succedere,  senza  che  s'  incoatri  giammai  un 
altera  banderuola  tanto  opportunamente  situata  tra  i  li- 
miti  della  fubninea  expk>inoiie." 

35.  But,  though  the  author's  explication  of  these  ap^ 
pearauces  of  the  vane  does  not  satisfy  me,  I  am  not  so 
confident  c^  my  own  as  to  propose  its  being  acc^ted 
without  confirmation  by  experiment  Those  who  have 
strong  electric  batteries  may  try  it  thus ;  form  a  little 
vane  o(  paper,  and  spot  it  on  both  mdos  by  attachiog 
sm9Jl  pieces  of  leaf-gold  or  tinfoil,  not  exactly  oi^x>ate 
to  each  other;  then  smi  the  whole  force  d[  the  bat- 
tery through  the  vane,  entering  at  one  end  of  it  and 
going  out  at  the  other.  If  the  metal  explodes,  I  imar 
gine  it  will  be  found  to  make  holes  in  the  paper,  forcmg 
the  torn  parts  out  on  the  sides  opposite  to  the  metal 
A  more  expensive  but  perhaps  a  more  satisfactory  ex^ 
periment  would  be,  to  make  a  new  vane  as  exactly  as 
possible  like  that  in  question,  in  all  the  particulars  of  its 
descripticoi,  and  place  it  on  a  tall  mast  fixed  on  some 
hill  subject  to  smokes  of  lightning,  with  a  better  am* 
ductor  to  the  earth  than  the  wood  of  the  mast;  if  this 
should  be  struck  in  the  course  of  a  few  years,  and  the 
same  effects  appear  upon  it;  it  would  be  still  mc»ie  mi^ 
raculous  to  suppose  it  happened  by  acddent  to  be  ex* 
actly  situated  where  those  crossmg  threads  of  different 
(electricities  were  afterwards  to  meet. 

36.  The  perforation  of  glass  bottles  when  over^ 
charged  is,  I  imagine,  a  different  case,  and  not  exptl- 
cable  by  either  of  these  hypotheses*  I  cannot  well 
Biq)pose  the  breach  to  be  occasioned  by  the  passage 
of  electricity  through  it;  since  a  single  bottle,  though  so 
broken  in  the  discharge,  always  is  found  to  send  roimd 
in  its  usual  course  the  quantity  with  which  it  was 
pharged.  Then  the  breach  never  happais  but  at  the 
instant  of  the  circuitous  discharge^  either  by  the  dk^ 
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charging  rod,  or  in  overleaping  the  borders  of  the  glass. 
Thus,  I  have  been  present  when  a  battery  of  twenty 
glasses  was  discharged  by  the  discharging  rod,  and 
produced  the  same  effect  in  its  circuit  as  if  none  of  the 
bottles  had  been  pierced ;  and  yet,  on  examining  them, 
we  found  no  less  than  twelve  of  them  in  that  situation. 
Jfow,  all  the  bottles  of  the  battery  being  united  by  a 
communication  of  all  the  outsides  together,  and  of  all 
the  in^des  together,  if  one  of  them  had  been  pierced 
by  a  forced  passage  of  the  different  kinds  of  electricity 
to  meet  each  other,  before  the  discharge  by  the  dis- 
chargmg  rod,  it  would  not  only  have  prevented  the 
passage  of  the  electricity  by  the  conunon  circuit,  but  it 
would  have  saved  all  the  rest  of  its  fellows,  by  con- 
ducting the  whole  through  its  own  breach.  And  it  is 
not  easy  to  conceive  that  twelve  bottles  m  twenty 
should  be  so  equdly  strong  as  to  support  the  whole 
strength  of  their  charge,  till  the  circuit  of  Uieir  dis- 
charge was  opened,  and  then  be  so  equally  weak  as  to 
break  all  together  when  the  weight  of  that  charge  was 
taken  off  from  them  by  opening  the  circuits.  At  some 
other  time  I  will  give  you  my  opmion  of  this  effect,  if 
you  desire  it 

I  have  taken  the  account  of  this  stroke  of  Ughtning 
Sram  an  Italian  piece,  entitled  Jlnalisi  cP  un  nuovo  Feno- 
meno  del  Fukrme^  the  dedication  of  which  is  subscribed 
Carlo  Barletti,  delle  Scuole  Pie^  who  I  suppose  is  the 
authcn*.  As  I  do  not  perfecdy  und^stand  that  lan- 
guage, I  may  possibly  in  some  things  have  mistaken 
that  philosopher's  meanmg.  I  therefore  desire,  my 
dear  friend,  diat  you  would  not  permit  this  to  be  pub- 
lished, tSl  you  have  compared  and  considered  it  with 
that  original  jMece,  and  communicated  to  me  your  re- 
marks and  corrections.  Nor  would  I  in  any  case  have 
it  appear  with  my  name,  as  perhaps  it  may  occasion 
disputes,  and  I  have  no  time  to  attend  to  them. 
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The  Leyden  PfdaJy  and  M.  VoUa^s  Experiment.* 

Paris,  177a 

I  THANK  you  for  the  account  you  give  me  of  M. 
Volta's  experiment  You  judge  rightly  in  supposing, 
that  I  have  not  much  time  at  present  to  consider  philo- 
sophical matters ;  but,  as  far  as  I  understand  it  from 
your  description,  it  is  only  another  form  of  the  Leyden 
phial,  and  explicable  by  the  same  principles.  I  must, 
however,  own  myself  puzzled  by  one  part  of  your  ac- 
count, viz.  **an(l  thus  the  electric  force  once  excited 
may  be  kept  alive  years  together,"  which  is  perhaps 
only  a  mistake.  I  have  known  it  mdeed  to  be  continued 
many  months  in  a  phial  hermetically  sealed,  and  sup- 
pose it  may  be  so  preserved  for  ages ;  but,  though  one 
may,  by  repeatedly  touchmg  the  knob  of  a  charged 
bottle  with  a  small  insulated  plate,  like  the  upper  one 
of  the  electrophore,  draw  an  incredible  number  of  sparks 
successively,  that  is,  one  after  every  touch,  and  those 
for  a  while  not  apparently  diflferent  in  magnitude,  yet  at 
length  they  will  become  small,  and  the  charge  be  finally 
exhausted.  But  I  am  m  the  wrong  to  give  my  opinion 
till  I  have  seen  the  experiment 

I  like  much  your  pasteboard  machine,  and  think  it 
may,  in  some  respects,  be  preferable  to  the  very  large 
glass  ones  constructed  here.  The  Due  de  Chaulnes 
has  one,  said,  if  I  remember  right,  to  be  five  feet  in 
diameter.  I  saw  it  tried,  but  it  happened  not  to  be  in 
order. 

B.  P. 

*  It  28  not  known  to  whom  this  letter  was  addressed. —  Editob. 
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TO    JOHN   XNGENHOUSZ. 

On  an  Electrical  Experiment. 

Passy,  16  May,  1783. 

I  AM  glad  you  have  made  the  experiments  you  men- 
tion, and  with » success.  You  will  find  that  the  holes 
are  not  made  by  the  impulse  of  the  fluid  moving  in 
certam  directions,  but  by  circumstances  of  explosion  of 
parts  of  the  matter;  and  I  still  think  my  explanation 
of  the  holes  in  the  vane  probable,  viz.  that  it  w^as  the 
explosion  of  tin  against  parts  of  the  copper  plate  that 
were  almost  in  a  state  of  fusion,  and  therefore  easily 
burst  through  either  on  one  side  or  the  other,  as  it  hap- 
pened.* The  bursting  of  the  twelve  bottles  aU  at  once, 
I  take  to  be  owing  to  small  bubbles  in  the  substance 
of  the  glass,  or  grains  of  sand,  into  which  a  quantity  of 
the  electric  fluid  had  been  forced  and  compressed  while 
the  bottles  were  charging ;  and  when  the  pressure  was 
suddenly  taken  off"  by  discharging  the  bottles,  that  con- 
fined portion  by  its  elastic  force  expanding  caused  the 
breach.  My  reasons  for  thinking,  that  the  charge  did 
not  pass  by  those  holes  you  will  find  in  a  former  letter  ;t 
and  I  think  you  will  always  find,  that  the  coating  with- 
in and  without  is  forced  both  ways  by  the  explosion 
of  these  bubbles. 

B.  Franklin. 

•  See  page  472.  f  See  page  463. 
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On  the  Shock  by  the  Electric  Bottie,  and  the  Density 
of  Glass.* 

VwBsy,  14  June,  178a 

Sir, 

I  received  some  time  since  the  letter  you  honored 
me  with,  containmg  your  hypothesis  for  explaining  the 
shock  given  by  the  electric  bottle,  on  which  you  seem 
to  desire  my  opmion.  It  is  many  years  smce  I  was 
engaged  in  those  pleasing  studies,  and  my  mind  is  at 
present  too  much  occupied  with  other  and  more  im- 
portant affairs  to  permit  my  returning  to  them.  I  can- 
not therefore  examine  your  ingenious  hypothesis  with 
the  attention  it  appears  to  merit  You  will  find  in  a 
letter  of  mine  to  Dr.  Lming,  dated  March  18th,  1755, 
that  I  abandoned  my  hypothesis  of  the  greater  density 
of  glass  in  the  middle  than  near  its  surfaces,  as  con- 
tributing to  produce  the  effect,  because  I  found  the 
effect  to  be  the  same  after  I  had  ground  that  part 
away. 

And  I  think  you  might  likewise  try  yours  by  an 
easy  experiment.  Take  a  plate  of  lead  twelve  inches 
square ;  cover  one  of  its  sides  with  a  coat  of  bees'  wax, 
about  one  Une  thick ;  upon  that  apply  closely  a  thin 
plate  of  lead  eight  mches  square,  so  as  to  leave  a  mar- 
gin of  two  inches  all  round.  Electrify  this  composition 
of  lead  and  wax,  and  try  if  you  can  receive  a  shock 
from  it ;  if  not,  you  may  draw  thence  a  further  argu- 
ment to  support  your  hypothesis,  because  the  wax, 
though  a  non-conductor,  is  not  elastic,  any  more  than 
pure  lead.  I  see  you  are  endowed  with  a  genius  for 
the  study  of  nature ;  and  I  would  recommend  it  to  you 
to  employ  your  time  rather  in  making  experiments,  than 

*  It  is  not  known  to  whom  this  letter  was  written. — Eoitor. 
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in  making  hjrpotheses  and  forming  imaginary  systems, 
which  we  are  all  too  apt  to  please  ourselves  with,  till 
some  experiment  comes  and  unluckily  destroys  them. 
Wishing  you  success  in  your  mquiries,  I  have  the  honor 
to  be,  Sir,  &c 

B.  Frakklin. 


TO   EDWARD   KAIRNE. 

On  Ids  patent  Electrical  Machine^  and  the  Effects  of 
Lightning  on  the  Eyes  of  jinimals  killed  by  it. 

Fassy,  18  October,  1783. 

Dear  Sir, 

I  received  your  favor  of  August  14tb,  by  Mr,  Sykes, 
with  the  book  of  directions  for  using  your  patent  elec- 
tric machine.  The  machine  itself  is  also  come  to  hand 
m  good  order,  after  some  delay  on  the  road;  and  I 
think  it  very  ingeniously  contrived  indeed ;  I  wish  your 
success  in  the  sale  may  be  equal  to  its  merits.  The 
experiments  m  your  pamphlet  gave  me  pleasure,  and 
I  shall  be  glad  to  see  the  account  you  mention  of  the 
shortening  of  wires  by  lightning. 

What  you  have  heard  of  the  eyes  of  sheep  forced 
out  by  a  stroke  of  lightning  which  killed  them,  puts  me 
in  mind  of  having  formeriy  seen  at  Philadelphia  six 
horses  all  killed  by  lightning  in  a  stable,  every  one  of 
whom  appeared  to  have  bled  at  the  eyes,  nose,  and 
mouth;  though  I  do  not  recollect  that  any  of  their 
eyes  were  out 

You  are  so  good  as  to  consider  how  much  my  time 
has  been  taken  up,  and  to  excuse  on  that  account  my 
being  a  bad  correspondent.  Near  three  years  ago  I 
began  a  letter  to  you  on  the  subject  of  hygrometers. 
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I  had  written  three  folio  pages  of  it,  when  I  was  inter- 
rupted by  some  busmess ;  and,  before  I  had  time  to 
finish  it,  I  had  mislaid  it.  I  have  now  found  it,  and, 
having  added  what  I  suppose  I  had  intended  to  add,  I 
enclose  it  You  can  judge  better  than  myself,  whether 
my  idea  of  such  an  instrument  is  practicable  and  may 
be  useful.* 

If  you  favor  me  with  another  line,  let  me  know  how 
Mrs.  Naime  does,  and  your  amiable  children.  With 
great  esteem,  &c. 

B.  Franklin. 


TO   JOHN   INGENHOUSZ. 

Effect  of  an  Electrical  Shock. 

Pussy,  29  April,  1785. 

My  DEAR  Friend, 
I  believe  my  last  letter  to  you  was  of  May  16th, 
1783.  I  am  therefore  much  in  your  debt  as  a  corre- 
spondent. I  have  now  before  me  all  your  letters  since 
received,  and  shall  endeavour  as  well  as  I  can  to  answer 
them.  I  confess  that  a  man,  who  can  leave  so  many 
letters  so  long  unanswered,  does  not  deserve  so  valuable 
a  correspondence  as  yours.  But  I  am  grown  very  old, 
being  now  in  my  eightieth  year;  I  am  engaged  in 
much  busmess  that  must  not  be  neglected.  Writing 
becomes  more  and  more  irksome  to  me ;  I  grow  more 
indolent ;  philosophic  discussions,  not  being  urgent  like 
busmess,  are  postponed  from  tune  to  time  till  they  are 
forgotten.    Besides,  I  have  been  these  twenty  months 

•  The  letter  here  mentioned  is  dated  November  13th,  1780.    It  will 
be  found  among  the  Philosophicai.  Papers,  under  that  date.  —  Editor. 
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past  afflicted  with  the  stone,  which  is  always  giving  me 
more  or  less  uneasiness,  unless  when  I  am  laid  in  bed ; 
and,  when  I  would  write,  it  interrupts  my  train  of  thmk- 
ing,  so  that  I  lay  down  my  pen,  and  seek  some  light 
amusement. 

I  consent  to  your  request  concerning  my  paper  on 
the  weathercock  struck  by  lightning.  Dispose  of  it  as 
you  please. 

You  will  find  an  account  of  the  first  great  stroke  I 
received,  in  pages  160,  161,  of  my  book,  fifth  edition, 
1774.*  The  second  I  will  now  give  you.  I  had  a 
paralytic  patient  in  my  chamber,  whose  friends  brought 
him  to  receive  some  electric  shocks.  I  made  them  join 
hands  so  as  to  receive  the  shock  at  the  same  time,  and 
I  charged  two  large  jars  to  give  it.  By  the  number  of 
those  people,  I  was  obliged  to  quit  my  usual  standing, 
and  placed  myself  inadvertently  under  an  iron  hook 
which  hung  from  the  ceiling  down  to  within  two  mches 
of  my  head,  and  communicated  by  a  wire  with  the  out- 
side of  the  jars.  I  attempted  to  discharge  them,  and 
in  fact  did  so ;  but  I  did  not  perceive  it,  though  the 
charge  went  through  me,  and  not  through  the  persons 
I  intended  it  for.  I  neither  saw  the  flash,  heard  the 
report,  nor  felt  the  stroke.  When  my  senses  returned, 
I  found  myself  on  the  floor.  I  got  up,  not  knowing  how 
that  had  happened.  I  then  again  attempted  to  dis- 
charge the  jars ;  but  one  of  the  company  told  me  they 
were  already  discharged,  which  I  could  not  at  first  be- 
lieve, but  on  trial  found  it  true.    They  told  me  they 

•  The  passage  here  alluded  to  is  a  part  of  Mr.  Watson's  "  Account " 
of  Franklin's  "  Experiments  and  Observations  on  Electricity."  See  Ap- 
pendix, No.  I.,  pp.  491, 492. 

The  incident  mentioned  is  the  same  as  that  described  in  a  letter  to 
a  genUeman  in  Boston,  dated  December  25th,  1750,  and  printed  for  the 
first  time  in  the  present  edition.    See  above,  p.  255.  —  Editor. 
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had  not  felt  it,  but  they  saw  I  was  knocked  down  by  it^ 
which  had  greatly  surprised  them.  On  recollecting  my- 
self, and  examining  my  situation,  I  found  the  case  dear. 
A  small  swelling  rose  on  the  top  of  my  head,  which 
contmued  sore  for  some  days ;  but  I  do  not  remember 
any  other  effect,  good  or  bad. 

The  stroke  you  received,  and  its  consequences,  are 
much  more  curious.  I  communicated  that  part  of  your 
letter  to  an  operator,  encouraged  by  government  here  to 
electrify  epileptic  and  other  poor  patients,  and  advised 
his  tr3ring  the  practice  on  mad  people  according  to  your 
opinion.    I  have  not  heard  whether  he  has  done  it 

B.   FRAITKUlf. 


TO    PROFESSOR   LANDRIAIfl,   OF  ITALY. 

On  the  utility  of  Electricai  Conductors. 

Philadelphia,  14  October,  1787. 

I  have  received  the  excellent  work,  Upon  the  UtiHty 
of  Electrical  Conductors^  which  you  had  the  goodness 
to  send  me.  I  read  it  with  great  pleasure,  and  beg  you 
to  accept  my  sincere  thanks  for  it 

Upon  my  return  to  this  country,  I  found  the  number 
of  conductors  much  increased,  many  proofs  of  their  ef- 
ficacy in  preserving  buildmgs  fix)m  lightning  having 
demonstrated  their  utility.  Among  other  instances,  my 
own  house  was  one  day  attacked  by  lightning,  which 
occasioned  the  neighbours  to  run  in  to  give  assistance, 
in  case  of  its  being  on  fire.  But  no  damage  was  done, 
and  my  family  was  only  found  a  good  deal  frightened 
with  the  violence  of  the  explosion. 

Last  year,  my  house  being  enlarged,  the  conductor 
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was  obliged  to  be  taken  down.  I  found,  upon  exami- 
nation, that  the  pointed  termination  of  copper,  which 
was  originally  nine  inches  long,  and  about  one  third  of 
an  inch  in  diameter  in  its  thickest  part,  had  been  almost 
entirely  melted;  and  that  its  connexion  with  the  rod 
of  iron  below  was  very  sUght  Thus,  in  the  course  of 
time,  this  invention  has  proved  of  use  to  the  author  of 
it,  and  has  added  this  personal  advantage  to  the  pleas- 
ure he  before  received  from  having  been  useful  to 
others. 

Mr.  Rittenhouse,  our  astronomer,  has  informed  me, 
that,  having  observed  with  his  excellent  telescope  many 
conductors  that  are  within  the  field  of  his  view,  he  has 
remarked  in  various  instances,  that  the  points  were 
melted  in  like  manner.  There  is  no  example  of  a 
house,  provided  with  a  perfect  conductor,  which  has 
suffered  any  considerable  damage;  and  even  those 
which  are  without  them  have  suffered  little,  since  con- 
ductors have  become  common  in  this  city. 

B.  Franklin. 
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WATSON'S  ABSTRACT  OP  FRANKLIN'S  ELECTRICAL  EX- 
PERIMENTS  AND  OBSERVATIONS. 

An  Account  of  Mr.  Benjamin  Franklin's  Trtatise^  lately  published^ 
entitled  "  Ezperinunts  and  Observations  on  Electricity,  made  at 
Philadelphia  in  America;  "  by  WiJHam  Watson,  F.  R.  S. 

READ  AT  THE  &OTAL  SOCIETT,  JUNE  6tH,  1751. 

Mr.  Franklin's  Treatise,  lately  presented  to  the  Royal  Society, 
consists  of  four  letters  to  his  correspondent  in  England,  and  of  an- 
other part,  entitled  '^Opinions  and  Conjectures  concerning  the 
Properties  and  Effects  of  the  Electrical  Matter,  arising  from  Ex- 
periments and  Observations." 

The  four  letters,  the  last  of  which  contains  a  new  hypothesis  for 
explaining  the  several  phenomena  of  thunder-gusts,  have,  either  in 
the  whole  or  in  part,  been  before  communicated  to  the  Royal  So- 
ciety. It  remains,  therefore,  that  I  now  only  lay  before  the  Society 
an  account  of  the  latter  part  of  this  treatise,  as  well  as  that  of  a 
letter  intended  to  be  added  thereto  by  the  author,  but  which  arrived 
too  late  for  publication  with  it,  and  was  therefore  communicated  to 
the  Society  by  our  worthy  brother,  Mr.  Peter  Collinson. 

This  ingenious  author,  from  a  great  variety  of  curious  and  well- 
adapted  experiments,  is  of  opinion,  that  the  electrical  matter  con^ 
sists  of  particles  extremely  subtile ;  since  it  can  permeate  common 
matter,  even  the  densest  metals,  with  such  ease  and  freedom,  as  not 
to  receive  any  perceptible  resistance ;  and  that,  if  any  one  should 
doubt,  whether  the  electrical  matter  passes  through  the  substance 
of  bodies,  or  only  over  and  along  their  surfaces,  a  shock  from  an 
electrified  large  glass  jar,  taken  through  his  own  body,  will  probably 
convince  him. 

Electrical  matter,  according  to  our  author,  differs  &om  common 
matter  in  this,  that  the  parts  of  the  latter  mutually  attract,  and 
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those  of  the  former  mutually .  repel,  each  other ;  hence  the  diver- 
gency  in  a  stream  of  electrified  effluvia  *  But  that,  though  the  par- 
ticles of  electrical  matter  do  repel  each  other,  they  are  strongly 
attracted  hy  all  other  matter. 

From  these  three  things,  viz.  the  extreme  subtilty  of  the  electri- 
cal matter,  the  mutual  repulsion  of  its  parts,  and  the  strong  attrac- 
tion between  them  and  other  matter,  arises  this  effect,  that  when  a 
quantity  of  electrical  matter  is  applied  to  a  mass  of  common  matter 
of  any  bigness  or  length  within  our  observation  (which  has  not 
already  got  its  quantity),  it  is  immediately  and  equally  diffused 
through  the  whole. 

Thus  common  matter  is  a  kind  of  sponge  to  the  electrical  fluid ; 
and,  as  a  sponge  would  receive  no  water,  if  the  parts  of  water  were 
not  smaller  than  the  pores  of  the  sponge ;  and  even  then  but  slowly, 
if  there  was  not  a  mutual  attraction  between  those  parts  and  the 
parts  of  the  sponge ;  and  would  still  imbibe  it  faster,  if  the  mutual 
attraction  among  the  parts  of  the  water  did  not  impede,  some  force 
being  required  to  separate  them ;  and  fastest,  if,  instead  of  attrac- 
tion, there  were  a  mutual  repulsion  among  those  parts,  which 
would  act  in  conjunction  with  the  attraction  of  the  sponge ;  so  is 
the  case  between  the  electrical  and  common  matter.  In  common 
matter,  indeed,  there  b  generally  as  much  of  the  electrical  as  it 
will  contain  within  its  substance ;  if  more  is  added,  it  lies  without 
upon  the  surface,f  and  forms  what  we  call  an  electrical  atmosphere, 
and  then  the  body  is  said  to  be  electrified. 

It  is  supposed,  that  all  kinds  of  common  matter  do  not  attract 
and  retain  the  electrical  with  equal  force,  for  reasons  to  be  given 
hereafter ;  and  that  those  called  electrics  par  se,  as  glass,  &c.,  at« 
tract  and  retain  it  the  strongest,  and  contain  the  greatest  quantity. 

Wo  know  that  the  electrical  fluid  is  in  common  matter,  because 
wo  can  pump  it  out  by  the  globe  or  tube ;  and  that  common  mat* 
ter  has  near  as  much  as  it  can  contain,  because,  when  we  add 
a  little  more  to  any  portion  of  it,  the  additional  quantity  does  no> 
enter,  but  forms  an   electrical  atmosphere;    and  we  know,  tha« 


*  As  the  electric  stream  is  observed  to  diverge  very  little,  when  the 
experiment  is  made  in  vacuo,  this  appearance  is  more  owing  to  the  re- 
sistance of  the  atmosphere,  than  to  any  natural  tendency  in  the  elec- 
tricity itself:  — W.W. 

t  The  author  of  this  account  is  of  opinion,  that  what  is  here  added, 
lies  not  only  without  upon  the  surface,  but  penetrates  with  the  same  de- 
gree of  density  the  whole  mass  of  common  matter  upon  which  it  is 
directed. 
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common  matter  has  not  (generally)  more  than  it  can  contain; 
otherwise  all  loose  portions  of  it  would  repel  each  other,  as  thej 
.constantly  do  when  they  have  electric  atmospheres. 

The  form  of  the  electrical  atmosphere  is  that  of  the  body  which 
it  surrounds.  This  shape  may  be  rendered  risible  in  a  still  air,  by 
raising  a  smoke  from  dry  resin  dropped  into  a  hot  teaspoon  under 
the  electrified  body,  which  will  be  attracted  and  spread  itself  equally 
on  all  sides,  covering  and  concealing  the  body.  And  this  form  it 
takes,  because  it  is  attracted  by  all  parts  of  the  surface  of  the  body, 
though  it  cannot  enter  the  substance  already  replete.  Without  this 
attraction  it  would  not  remain  round  the  body,  but  be  dissipated  in 
the  air. 

The  atmosphere  of  electrical  particles  surrounding  an  electrified 
sphere  is  not  more  disposed  to  leave  it,  or  more  easily  drawn  off 
from  any  one  part  of  the  sphere  than  from  another,  because  it  is 
eqially  attracted  by  every  part.  But  that  is  not  the  case  with  bodies 
of  any  other  figure.  From  a  cube  it  is  more  easily  drawn  at  the 
corners  than  at  the  plane  sides,  and  so  from  the  angles  of  a  body  of 
any  other  form,  and  stiU  most  easily  from  the  angle  that  is  most 
acute ;  and,  for  this  reason,  points  have  a  property  of  drawing  on, 
as  well  as  throwing  off,  the  electrical  fluid,  at  greater  distances  than 
blunt  bodies  can. 

From  various  experiments  recited  in  our  author's  treatise,  to 
which  the  curious  may  have  recourse,  the  preceding  observations 
are  deduced.  You  will  observe  how  much  they  coincide  with  and 
support  those  which  I  aome  time  since  communicated  to  the  Society 
upon  the  same  subject. 

To  give  even  the  shortest  account  of  all  the  experiments  con- 
tained in  Mr.  Franklin's  book,  would  exceed  greatly  the  time  al- 
lowed for  these  purposes  by  the  Royal  Society;  I  shall  content 
myself,  therefore,  with  laying  a  few  of  the  most  singular  ones  be- 
fore you. 

The  effects  of  lightning,  and  those  of  electricity,  appear  very 
similar.  Lightning  has  often  been  known  to  strike  people  blind. 
A  pigeon,  struck  dead  to  appearance  by  the  electrical  shock,  re- 
covering life,  drooped  several  days,  ate  nothing,  though  crumbs 
were  thrown  to  it,  but  declined  and  died.  Mr.  Franklin  did  not 
think  of  its  being  deprived  of  sight ;  but  afterwards  a  pullet,  struck 
dead  in  like  manner,  being  recovered  by  repeatedly  blowing  into 
its  lungs,  when  set  down  on  the  floor,  ran  headlong  against  the 
wall,  and  on  examination  appeared  perfectly  blind ;  hence  he  con- 
cluded, that  the  pigeon  also  had  been  absolutely  blinded  by  the 
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shock.  From  this  ohservatioa  we  should  he  extremely  cautioas, 
how  in  electrizing  we  draw  the  strokes,  especially  in  making  tho 
experiment  of  Leyden,  from  the  eyes,  or  even  from  the  parts  near 
them. 

Some  time  since  it  was  imagined,  that  deafriess  had  been  reliered 
by  electrizing  the  patient,  by  drawing  the  snaps  from  the  ears,  and 
by  making  him  undergo  the  electrical  commotion  in  the  same  man* 
ner.  If  hereafter  this  remedy  should  be  fantastically  applied  to 
the  eyes  in  this  manner,  to  restore  dimness  of  sight,  I  should  not 
wonder,  if  perfect  blindness  were  the  consequence  of  the  experi- 
ment. 

By  a  very  ingenious  experiment  our  author  endeavours  to  evince 
the  impossibility  of  success,  in  the  experiments  proposed  by  others 
of  drawing  forth  the  effluvia  of  non-electrics,  cinnamon,  for  instance, 
and  by  mixing  them  with  the  electrical  fluid,  to  convey  them  with 
that  into  a  person  electrified ;  and  our  author  thinks,  that,  though 
the  effluvia  of  cinnamon  and  the  electrical  fluid  should  mix  within 
the  globe,  they  would  never  come  out  together  through  the  pores 
of  the  glass,  and  thus  be  conveyed  to  the  prime  conductor ;  for  he 
thinks,  that  the  electrical  fluid  itself  cannot  come  through,  and  that 
the  prime  conductor  is  always  supplied  from  the  cushion,  and  this 
last  from  the  floor.  Besides,  when  the  globe  is  filled  with  cmnamon, 
or  other  non-electrics,  no  electricity  can  be  obtained  from  its  outer 
surface,  for  the  reasons  before  laid  down.  He  has  tried  another 
way,  which  he  thought  more  likely  to  obtain  a  mixture  of  the  elec- 
trical and  other  effluvia  together,  if  such  a  mixture  had  been  pos- 
sible. He  placed  a  glass  plate  under  his  cushion,  to  cut  ofl*  the 
communication  between  the  cushion  and  the  floor ;  he  then  brought 
a  small  chain  from  the  cushion  into  a  glass  of  oil  of  turpentine, 
and  carried  another  chain  from  the  oil  of  turpentine  to  the  floor, 
taking  care,  that  the  chain  from  the  cushion  to  the  glass  touched 
no  part  of  the  frame  of  the  machine.  Another  chain  was  fixed  to 
the  prime  conductor,  and  held  in  the  hand  of  a  person  to  be  elec- 
trified. The  ends  of  the  two  chains  in  the  glass  were  near  an 
inch  from  each  other,  the  oil  of  turpentine  between.  Now  the 
globe,  being  turned,  could  draw  no  fire  from  the  floor  through  the  ma- 
chine, the  communication  that  way  being  cut  ofl"  by  the  thick  glass 
plate  under  the  cushion ;  it  must  then  draw  it  through  the  chains, 
whose  ends  were  dipped  in  the  oil  of  turpentine.  And,  as  the  oil 
of  turpentine,  being  in  some  degree  an  electric  per  se,  would  not 
conduct  what  came  up  from  the  floor,  the  electricity  was  obliged 
to  jump  from  the  end  of  one  chain  to  the  end  of  the  other,  which 
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he  eould  see  in  large  sparks;  and  thns  it  had  a  fair  opportunity 
of  seizing  of  the  finest  particles  of  the  oil  in  its  passage,  and  carry- 
ing them  off  with  it ;  hut  no  such  effect  followed,  nor  could  he  per- 
ceive the  least  difference  in  the  smell  of  the  electrical  effluvia  thus 
collected,  from  what  it  had  when  collected  otherwise ;  nor  does  it 
otherwise  affect  the  hody  of  the  person  electrified.  He  likewise 
put  into  a  phial,  instead  of  water,  a  strong  purging  liquid,  and  then 
charged  the  phial,  and  took  repeated  shocks  from  it;  in  which 
case  every  particle  of  the  electrical  fluid  must,  before  it  went 
through  his  body,  have  first  gone  through  the  liquid,  when  the  phial 
is  charging,  and  returned  through  it  when  discharging;  yet  no 
other  effect  followed  than  if  the  phial  had  been  charged  with  water. 
He  has  also  smelt  the  electrical  fire,  when  drawn  through  gold,  silver, 
copper,  lead,  iron,  wood,  and  the  human  body,  and  could  perceive 
no  difference ;  the  odor  being  always  the  same,  where  the  spark 
does  not  burn  what  it  strikes ;  and  therefore  he  imagines,  that  it 
does  not  take  that  smell  from  any  quality  of  the  bodies  it  passes 
through.  There  was  no  abridging  this  experiment,  which  I  think 
very  well  conceived,  and  as  well 'conducted,  in  a  manner  to  make 
it  intelligible ;  and  therefore  I  have  laid  the  author's  words  nearly 
before  you. 

As  Mr.  Franklin,  in  a  letter  to  Mr.  CoUinson  some  time  since, 
mentioned  his  intending  to  try  the  power  of  a  very  strong  electrical 
shock  upon  a  turkey,  I  desired  Mr.  Collinson  to  let  Mr.  Franklin 
know,  that  I  should  be  glad  to  be  acquainted  with  the  result  of 
that  experiment.  He  accordingly  ha»  been  so  very  obliging  as  to 
send  an  account  of  it,  which  is  to  the  following  purpose.  He  made 
first  several  experiments  on  fowls,  and  found,  that  two  large  thin 
glass  jars  gilt,  holding  each  about  six  gallons,  and  such  as  I  men- 
tioned I  had  employed  in  the  last  paper  I  laid  before  you  upon 
this  subject,  were  sufficient,  when  fully  charged,  to  kill  common 
hens  outright ;  but  the  turkeys,  though  thrown  into  violent  convul- 
sions, and  then,  lying  as  dead  for  some  minutes,  would  recover  in 
less  than  a  quarter  of  an  hour.  However,  having  added  three  other 
such  to  the  former  two,  though  not  fully  charged,  he  killed  a  tur- 
key of  about  ten  pounds'  weight,  and  believes  that  they  would  have 
killed  a  much  larger.  He  conceited,  as  himself  says,  that  the  birds 
killed  in  this  manner  eat  uncommonly  tender. 

In  making  these  experiments,  he  found,  that  a  man  could,  with- 
out great  detriment,  bear  a  much  greater  shock  than  he  imagined ; 
for  he  inadvertently  received  the  stroke  of  two  of  these  jars  through 
his  arms  and  body,  when  they  were  very  near  fully  charged.    It 
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seemed  to  him  a  universal  blow  throughout  the  body  from  head  to 
foot,  and  was  followed  by  a  violent,  quick  trembling  in  the  tronk, 
which  went  gradually  off  in  a  few  seconds.  It  was  some  miDutes 
before  he  could  recollect  his  thoughts,  so  as  to  know  what  was  the 
matter ;  for  he  did  not  see  the  flash,  though  his  eye  was  on  the 
spot  of  the  prime  conductor,  from  whence  it  struck  the  back  of  bis 
hand ;  nor  did  he  hear  the  crack,  though  the  by-standers  said  it 
was  a  loud  one  ;  nor  did  he  particularly  feel  the  stroke  on  his  hand, 
though  he  afterwards  found  it  had  raised  a  swelling  there  of  the 
bigness  of  half  a  swan-shot  or  pbtol-bullet.  His  arms  and  the  back 
of  his  neck  felt  somewhat  numbed  the  remainder  of  the  evening| 
and  his  breast  was  sore  for  a  week  after,  as  if  it  had  been  bruised. 
From  this  experiment  may  be  seen  the  danger,  even  under  the 
greatest  caution,  to  the  operator,  when  making  these  experiments 
with  large  jars ;  for  it  is  not  to  be  doubted,  but  that  several  of 
these  fully  charged  would  as  certainly,  by  increasing  them  in  pro- 
portion to  the  size,  kill  a  man,  as  they  before  did  the  inrkey. 

Upon  the  whole,  Mr.  Franklin  appears  in  the  work  before  us,  to 
be  a  very  able  and  ingenious  mai>;  that  he  has  a  head  to  conceive, 
and  a  hand  to  carry  into  execution,  whatever  he  thinks  may  con- 
duce to  enlighten  the  subject-matter,  of  which  he  is  treating;  and, 
although  there  are  in  this  work  some  few  opinions,  in  which  I 
cannot  perfectly  agree  with  him,  I  think  scarce  anybody  is  better 
acquainted  with  the  subject  of  electricity  than  himself! 


No.IL]  ELECTRICITY.  493 

No.  n. 

LETTER  FROM  THE  ABB^  NOLLET  TO  BENJAMIN 
FRANKLIN* 

A  Monsieur  Benjamin  FrankUn,  Auteur  du  Livre  intitule  "  ExpS- 
riences  et  Observations  sur  V Ekctricitiffaites  d  Philaddphit  en 
AmMque" 

Monsieur, 
Lorsqu'on  fit  paroitre  en  Frangais  vos  Lettres  sur  PElectricite^ 
je  m'empressai  de  les  lire,  et  j'j  trouvai,  comme  Tannoncent  tos 
Editeurs,  des  faits  nouveaux  et  int^ressants,  des  experiences  bien 
imaginees  et  conduites  avec  intelligence,  des  rues  fort  ingenieoses 
et  des  conjectores  plausibles.  Si  ce  t^moignage,  qui  est  tres-sin- 
c^re  de  ma  part,  etoit  capable  de  yous  flatter,  je  vous  le  rends  avec 
d'autant  plus  d'empressement  et  de  plaisir,  que  des  gens  peu  in- 
struits  de  mes  vrais  sentiments,  m'ont  accuse  tres-mal-^-propos  de 
penser  d'nne  autre  fa^on.  Cela  vient  apparemment  de  ce  que  j'ai 
mis  quelques  restrictions  k  mes  applaudissements,  et  de  ce  qu'en 
parlant  de  vos  opinions,  j'en  ai  cite  quelques-unes  comme  me 
paroissant  incompatibles  avec  certaines  verites  bien  6tablies,  et 
d'autres  comme  des  nouveautes  dont  j'aurois  voulu  trouver  les 
preuves  plus  solides.  Mais  cette  liberty  que  j'ai  os6  prendre,  et  que 
je  crois  bien  permise  en  pareille  matidre,  doiUelle  m'attirer  des  re- 
proches  que  je  n'ai  pas  merit^s?  Voudroit-on,  en  dissimulant  les 
bomes  que  je  mets  a  ma  critique,  laisser  k  penser  que  je  desap- 
prouve  tout  ce  qui  est  dans  votre  ouvrage,  afin  qu'on  me  croie  un 
homme  peu  au  fait  de  la  matiere,  ou  mal  intentionne  t  Ou  bien 
s'offenseroit-on  de  ce  que  je  ne  souscris  pas  pleinement  aux  eloges 
illimites  qu'on  lui  donne,  comme  si  quelques  restrictions  de  ma 
part  portoient  prejudice  au  discernement  de  ceux  qui  n'ont  point 
use  de  la  m^me  reserve  ?  C'est  i  vous-m^me.  Monsieur,  qui  Stes 
k  mille  cinq  cent  lienes  de  ces  tracasseries,  et  aux  personnes  judi- 
cieuses  qui  se  tiennent  k  I'^cart  pour  juger  sans  prevention  et  sans 
partiality,  que  je  m'adresse  pour  dire  tout  naturellement  ce  que  je 
pense  sur  des  questions  auxquelles  j'ai  droit  de  m'interesser  plus 

*  This  letter  is  the  first  of  a  series  written  by  the  Abb6  Nollet  to 
Dr.  Franklin,  and  serves  to  explain  the  grounds  of  the  controversy,  which 
the  Abb6  set  on  foot  in  regard  to  the  Franldinian  theory  of  electricity. 
— Editor. 
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particuli^rement  que  bien  d'autres,  par  le  gout  que  j'y  ai  pris,  et 
par  rapplication  que  j' j  donne  depuia  nombre  d'annees ;  persuade 
que  Tous  prendrez  la  peine  de  peaer  mes  raiaons,  et  que  ▼ona  ne 
chercherez  pas  k  m*imputer  d' autre  motif  que  celui  d'eclaircir  la 
T^rit6. 

Yous  serez  peut-^tre  surpris  d'entendre  ainsi  parler  un  bonmie 
qu'on  ne  vous  a  point  nomme  parmi  les  phyaicienB  ^lectrisants  de 
I'Europe ;  si  vous  cherchez  i  penetrer  la  cause  de  cette  omission 
qui  n'est  pas  fort  importante,  tous  pouvez  croire,  si  tous  le  voulez, 
que  TAuteur  qui  a  pris  soin  de  vous  en  envoyer  la  liste,  n'ayant  en- 
trepris  qu'une  Historie  abrigie  de  TEledricite,  s'est  contente  de 
citer  les  premiers  Maitres  de  TArt,  et  qu'il  m'a  reserve  ponr  le  sup- 
plement, s'il  en  donne  un  quelque  jour.  Quot  qu'il  en  soit,  puisque 
je  vous  suis  tout>^*fait  inconnu,  je  suis  oomme  force  de  m'aniioncer 
moi-m^me,  et  de  vous  dire,  que  ma  place,  si  j'en  dois  avoir  une^ 
est  entre  M.  Dufay,  avec  qui  j'ai  eu  Thonnenr  de  travaiUer  pendant 
irittsieurs  annees,  et  les  physiciens  d'Allemagne,  qui  n'ont  com- 
mence k  faire  parler  d'eux  que  vers  I'annee  1742,  et  meme  encore 
plus  tard  en  France,  k  cause  du  peu  de  corre^ndance  q«'ils  j 
j  avoient 

I  Apres  avoir  medite  pendant  dix  ans  sur  les  experiences  dont 

I  j'avois  ete  temoin,  et  sur  celles  que  j'avois  continue  de  faire  depuia 

la  mort  de  M.  Dufay,  qui  arriva  en  1739,  eclair6  de  nouveau  par  le 
grand  nombre  et  par  la  grandeur  des  faits  que  nous  procura  Tusage 
des  globes  de  verre  substitues  aux  tubes,  je  commen^ai  en  1745 
i  donner  des  memoires  sur  Telectricit^,  et  k  soumettre  au  jugement 
des  savants  les  pensees  que  je  n'avois  encore  confiees  que  de  vive 
Toix  aux  amateurs  qui  avoient  frequente  mon  6coIe ;  dans  Pespace 
de  quatre  ans,  j'en  lus  six,  qui  se  trouvent  dans  les  volumes  de 
1' Academic  des  Sciences,  et  dont  j'ai  donne  les  extraits  dans  deox 
ouvrages  imprimis  I'un  en  1746,  avec  le  titre  d'Essai  sur  fEko- 
tricite  des  Corps,  et  I'autre  en  1748,  sous  celui  de  Recherckes  swr 
les  Causes  pcaficulikres  des  Phinomknes  Hedriques.  Je  prends  la 
liberte  de  vous  envoyer  I'un  et  I'autre,  premierement  comme  un 
hommage  que  je  rends  a  votre  merite,  et  en  second  lieu  pour  ahr^ 
ger  les  citations  que  j'aurai  k  vous  faire  de  mes  experiences,  ou  des 
consequences  que  j'en  ai  deduites,  n'ayant  plus  qu'a  vous  indiquer 
les  endroits  ou  vous  pourrez  les  trouver. 

Si  vous  vous  donnez  la  peine  de  lire  ces  deux  petits  volumes  avec 
un  peu  d'attention,  vous  vous  appercevrez  bientot,  qu'^n  travaillant 
sur  I'electricite,  je  me  suis  bien  moius  applique  a  produire  des  effets 
surprenants  et  capables  de  faire  spectacle,  qu'i  etudier  les  circon* 
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stances  de  ceax  qui  etoient  deji  connus,  ou  qui  se  presentoient 
^  moi  dans  le  cours  de  mes  recherches ;  et  que  mon  but  principal 
a  toujours  6t6  de  remonter  aux  causes  par  la  voie  de  Texperience, 
sans  m'abandDnner  k  une  admiration  oisire,  quand  j'ai  i^prehende 
de  n'en  tirer  aucun  fruit  pour  le  progr&s  de  mes  connoissances. 
Ceci  est  one  affaire  de  gout;  je  suis  bien  ^loigne  de  blcLmer  ceux 
qui,  ne  pensant  pas  comme  moi,  ou  qui  ay  ant  plus  de  loisir,  s'occu- 
pent  ^  rendre  les  experiences  brillantes,  ou  meme  efirajantes,  et 
^  soutenir  Tadmiration  des  curieux  qui  prennent  part  &  ces  decou- 
vertes;  je  crois  meme  qu'on  doit  leur  en  savoir  tr^s-bon  gr£ ; 
Felectricit6  deyient  par*li  plus  int^ressante ;  le  nombre  des  ama- 
teurs augraente,  le  public  en  est  plus  ardent  k  demander  les  rai- 
sons  de  ce  qu'il  voit  avec  4tonnement,  et  les  sarants  s'empressent 
davantage  k  les  rechercher,  et  a  les  lui  ofirir. 

Vous  trouverez  que  toutes  mes  explications  roulent  sur  un  prin- 
cipe,  dont  il  faut  que  je  vous  entretienne  un  moment ;  c'est  celui 
des  effluences  et  affluences  simuUanSes;  je  pense,  comme  vous  le 
▼errez,  que  la  matiere  electrique  s'elance  du  corps  41ectris4  en 
forme  de  rajons  qui  sont  divergents  entr'eux,  et  c'estrli  ce  que 
j'appelle  matiire  effluente;  une  pareille  matiere  vient,  selon  moi, 
de  toutes  parts  au  corps  Electrise,  soit  de  Fair  de  Tatmosph^re, 
soit  des  autres  corps  environnants,  et  voiU  ce  que  je  nomme  nuh 
Hire  affluente  ;  ces  deux  courants  qui  ont  des  mouvements  opposes, 
ont  lieu  tous  deux  ensemble,  c'est  ce  que  j'explique  par  le  mot 
simuUani^, 

Lorsque  je  mis  ce  principe  au  jour  pour  la  premidre  fois,*  je 
n'avois  encore  tu  que  les  experiences  que  nous  avions  faites  avec 
des  tubes,  et  un  petit  nombre  de  celles  qu'on  commen^oit  k  faire 
k  Taide  des  globes;  c'est-^-dire,  que  je  n'en  avois  ni  autant,  ni 
d'aussi  fortes  preuves  que  j'en  ai  k  4)resent ;  je  ne  le  donnai  que 
comme  une  conjecture  plausible ;  aujourd'hui  j'ose  dire  que  c'est 
un  fait  evident  pour  quiconque  ne  sera  point  prevenu  d*un  autre 
sentiment ;  un  fait  adopte  par  des  savants  du  premier  ordre  dans  la 
matiere  dont  il  s'agit;  t  un  fait  auquel  d' autres  physiciens  du  meme 
rang  ont  ete  naturellement  conduits  par  leurs  propres  luroieres ;  | 

*  Le  28  Avril,  1745.  Voyez  les  M^moires  de  PAcad^mie  des  Sciences 
pour  la  m^me  ann^e,  p.  124. 

f  Voyez  I'ouvrage  de  M.  Boze,  qui  a  pour  titre,  Reeherchu  sur  la 
Cause  el  la  viniable  Thiorie  de  rEUdriciU^  imprim^  en  1745,  dans  I'Ap- 
pendice,  p.  44,  et  soiv. 

X  Voyez  I'ouvrage  de  M.  Watson,  imprim^  en  Anglois  en  1746^  et 
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un  fait  en  un  mot  qui  se  montre  tellement  k  quiconque  repute  ou 
tente  les  experiences  avec  an  peu  de  reflexion,  que  je  le  trouve  ex- 
prime  en  propres  termes  ou  en  termes  equivalents,  dans  des  ouv- 
rages  ou  Ton  se  proposoit  toute  autre  chose  que  d'acquiescer  k  mes 
opinions ;  *  et  pour  vous  citer  vous-meme,  c'est  un  fait  que  tous 
aviez  dicouvert  et  dimontrt  par  le  moyen  des  roues  d'un  petit  moo- 
lin  k  vent,t  &.c.,  mais  que  vous  avez  attribue  depuis  k  diverses  dr- 
Constances  ^attraction  et  de  repulsion,  dont  vous  n'avez  pas  renda 
compte  dans  votre  ouvrage,  et  que  je  serois  bien  curieux  d'a^ 
prendre. 

En  etablissant  dans  mon  Essai  ce  principe  des  effluences  et  afflu- 
ences simultanees,  je  n'ai  cite  en  preuves  que  sept  ou  huit  faits, 
que  j'ai  cru  suffisants ;  mais  si  vous  n'en  etes  pas  satisfait,  donnez- 
vouz  la  peine  de  suivre  mes  explications  dans  le  volume  des  JSc- 
cherches,  et  si  vous  les  trouvez  heureusement  deduites  de  cette 
source,  vous  serez  oblig6  de  convenir  que  cbaque  phenomene  ainsi 
explique  fournit  un  nouveau  degre  de  certitude.  J'ose  esperer 
que  par  cette  lecture  vous  reconnoitrez  encore  que  ce  premier  trait 
de  lumicre  m'a  guide  non-seulement  pour  rendre  raison  des  eflfets 
dej^  connus,  mais  encore  pour  en  decouvrir  d'autres  i  la  connois- 
sance  desquels  je  ne  serois  peut-etre  jamais  parvenu  sans  lui ;  c'est 
en  reflechissant,  par  exemple,  sur  Teffluence  de  la  matiere  eleo- 
trique,  qu'il  m'est  venu  en  pensee  d'essayer  si  les  parties  propres 

traduit  en  Fran^ais  d&ns  un  RectteU  de  Pieces  sur  VELedrieitif  k  Paris, 
1748. 

Voyez  dans  le  premier  volume  des  M^moires  Strangers,  imprim^  sous 
les  auspices  de  I'Acad^mie  des  Sciences,  les  M6moires  sur  PElectricitfe 
par  M.  du  Tour  de  Riom,  CorrespoAdant  de  TAcademie. 

Musschenbroek,  E;(fm.PAys.  in  8vo.  Edition  1748,  en  Pendroit  oi  il 
traite  de  I'Electricit^. 

•  Voyez  la  nouvtlU  Disseriation  sur  PElectricit^,  par  M.  Morin,  Pro- 
fesseur  de  Philosophic  k  Chartres,  imprim6e  en  1747 ;  un  ouvrage  ano- 
nyme  qui  a  pour  titre  Cause  et  Michaniqueder Electriciti,  17 A9;  Touv- 
rage  en  deux  parties  de  M.  Boulanger  en  1750,  &c.  En  parcourant  ces 
ouvrages  on  reconnoit  par-tout  que  les  auteurs  ne  peuvent  se  passer 
d'admettre  deux  courants  de  mati^e  ^lectrique. 

On  peut  ajouter  k  tout  cela  que  M.  Waitz,  dont  la  Dissertation  a  6U 
couronn6e  par  rAcad6mie  de  Berlin,  a  tellement  compt6  sur  la  malUre 
cffluente,  qu'il  n'en  a  point  voulu  admettre  d'autre ;  cette  matidre  est 
pourtant  la  seule  qu'on  ose  contester;  car  pour  la  fnatihe  effluente,  tout 
le  monde  en  convient. 

t  Expirienees  et  Observations  sur  VElectriciiiy  par  M.  Benjamin  Frank- 
lin, ?•  33. 
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de  certains  corps  ne  seroient  point  entrainees  au  dehors  pendant 
]e  cours  d'une  Electrisation  de  longue  dur6e ;  si  I'evaporation  des 
liquides,  si  le  dessEchement  des  fruits,  si  la  transpiration  des  ani- 
maux  n'en  seroient  point  accelEres ;  c'est  en  comptant  anssi  sor 
la  matiere  affluente,  que  j'ai  os6  preroir  de  pareils  effets  k  Fegard 
des  m^mes  corps  places  dans  le  Toisinagc  d'une  masse  quelconque 
61ectrisee ;  or  tout  ce  que  j'ayois  preru  k  cet  6gard  6tant  arrire, 
ne  suis-je  pas  fonde  k  croire  que  ces  effets  viennent  vEritablement 
de  la  cause  que  j'avois  en  vue,  quand  j'ai  con^u  I'espe ranee  de  lea 
faire  paroitret 

Je  vous  avoue  done,  Monsieur,  avec  franchise  que  je  suis  un  pen 
attache  au  principe  dont  je  viens  de  vous  parler,  et  qu'avant  d'essa- 
yer  d'un  autre,  je  suis  r6solu  d'examiner  s'il  ne  peut  pas  quadrer 
avec  les  faits  dont  vous  faites  mention  dans  votre  ouvrage  ;  car  s'il 
en  peut  fournir  des  explications  plausibles  et  bien  naturelles,  je  me 
croirai  en  droit  de  le  pr6f%rer  aux  v6tres;  premi^rement  parce 
qu'ils  ne  me  paroissent  pas  assez  prouvEs,  et  en  second  lieu,  parce 
qu'il  me  semble  qu'ils  font  violence  k  des  v6rites  bien  etablies,  et 
presque  gen^ralement  reconnues.  Je  vous  parle  avec  la  liberte 
qu'inspire  Tamour  de  la  verite ;  si  vous  me  faites  Thonneur  de  me 
r^pondre,  je  vous  prie  d'en  user  de  meme ;  I'attachement  que  j'ai 
pour  mon  opinion  ne  va  pas  jusqu'^  I'opini&tretE ;  si  en  m'expti- 
quant  vos  pens6es,  qui  pourroient  bien  avoir  perdu  quelque  chose  de 
leur  valeur,  soit  par  la  mani^re  precipit^e  avec  laquelle  elles  ont 
6t§  donnees  au  public,  soit  par  quelque  inexactitude  de  traduction 
ou  d'impression ;  si,  dis-je,  en  me  les  expliquant,  vous  me  les  ren- 
dez  plus  intelligibles,  plus  probables,  et  que  je  les  trouve  enfin  pre- 
ferables  aux  miennes,  je  vous  promets  d'en  faire  un  aveu  solemnel ; 
et  si  je  voyois  que  vous  enssiez  le  m^roe  avantage  sur  les  autres 
physiciens  de  TEurope,  je  ne  manquerois  pas  de  joindre  ma  voix  k 
celle  de  vos  6diteurs,  pour  dire  combien  vous  I'emportez  sur  tous 
ceux  qui  vous  ont  prec6d6  dans  cette  carri^re,  comme  je  me  fais 
un  plaisir  de  reconnoitre  et  de  puUier  d^s-ib-preseat  que  vous  j 
avez  fait  de  tr^s-grands  progr^ 

Je  serai  oblige  de  vous  dire  en  plus  d'un  endroit  que  vous  avez 
6te  prevenu  sur  certaines  d6couvertes,  et  sur  quelques  pensees  in- 
genieuses  qui  paroissent  comme  neuves  dans  vos  lettres,  et  que  vos 
editeurs,  tant  Anglois  que  Fran^ais,  semblent  avoir  regarde  comme 
telles ;  ne  prenez  pas  cela,  je  vous  prie,  pour  un  reproche ;  si  e'en 
etoit  un,  il  ne  pourroit  pas  tomber  sur  vous;  je  vous  crois  trop 
judicieux  et  trop  modeste  pour  vouloir  briUer  aux  depens  de  per- 
Sonne,  et  trop  riche  de  votre  propre  fond  pour  vouloir  vous  appn^* 
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prier  le  bien  d'autrui ;  €\oigak  comme  tous  T^tes,  on  croira  sans 
peine  que  tous  aorez  ignor6  bien  des  decouvertes  qui  s'^toient  deji 
faites  ailleurSy  ainai  que  les  consequences  qu'on  en  avoit  deduites; 
61  je  fais  done  ces  sortes  de  remarques,  c'est  pour  conserver  aux 
auteurs  leur  priority  de  date,  ce  que  je  ne  pourrois  me  diq>enser  de 
faire  sans  parottre  injuste,  on  ignorer  les  progr^s  de  ceux  qui  ont 
travaille  a?ant  yous  sur  relectricite.  C'est  encore  pour  inspirer  un 
nouveau  degre  de  confiance  aux  lecteura  qui  auroient  vu  ces  faits, 
on  ce  qui  en  r^sulte,  dans  d'autres  ouvrages  que  le  Totre ;  je  crois 
que  cela  ne  peut  manquer  d'arriver,  quand  on  verra  qu*un  habile 
homme,  sans  etre  pr6venu  ni  pour  ni  centre,  a  rencontre  et  en- 
seigne  formellement  une  partie  de  ces  verites  surprenantes  qu'on 
ne  veut,  et  qu'on  ne  doit  croire  qu'i  bon  titre. 

Si  j'ai  ^  vous  parler  de  tos  systemes  et  de  tos  conjectures,  ce 
ne  sera  pas  pour  trouver  k  redire  que  tous  en  ajez  faits ;  je  pense 
que  cela  est  tr^s-permis  et  mdme  utile  en  physique,  pourvu  qu'on 
en  use  sobrement,  et  qu'on  les  donne,  comme  vous  faites,  pour  ce 
qu'ils  sent ;  je  ne  les  d6sapprouTe  que  quand  on  y  met  un  ton  de- 
cisif  et  imperieux,  qui  ne  peut  convenir  tout  au  plus  que  pour  les 
realites  les  mieux  prouv6es  et  les  plus  evidentes ;  je  trouFe  qu'il  y 
a  bien  de  Tincons^quence  k  citer,  comme  on  le  fait,  I'exemple  de 
Newton  et  des  physiciens  qui  se  piquent  le  plus  de  suivre  la  me- 
thode  de  ce  grand  homme,  pour  nous  6ter  I'envie  que  nous  pour- 
rions  avoir  de  risquer  quelques  hypotheses,  k  moins  qu'on  ne  leur 
en  accorde  le  privilege  exclusif.  Si  je  vous  parle  done  de  celles 
que  vous  avez  avancees,  ce  ne  sera  que  pour  vous  dire  combien  les 
unes  sent  naturelles  et  plausibles,  en  vous  apprenant  qu'il  y  a  dej^ 
plusieurs  annees  qu'eUes  ont  gagne  les  esprits,  comme  d'elles- 
mdmes,  dans  un  monde  k  qui  vous  n'aviez  pas  encore  fait  part  de 
TOS  pensees,  et  pour  vous  faire  quelques  repr6sentations  sur  d'au- 
tres  qui  ne  paroissent  pas  assez  d' accord  avec  Texperience,  et  sur 
leaquelles  je  vous  prierai  de  vouloir  bien  me  donner  quelques  eclair- 
cissements.  Yoili,  Monsieur,  k  peu  pres  les  articles  dont  je  me 
propose  de  vous  entretenir  dans  les  lettres  qui  suivront  celle-ci; 
si  vous  les  jugez  dignes  d'une  reponse,  j'aurai  obligation  a  la  phy- 
sique de  m' avoir  procur6  I'honneur  de  votre  correspondance ;  je 
feral  de  mon  mieux  pour  en  meriter  la  continuation,  et  pour  vous 
prouver  la  parfaite  estime  avec  laquelle  j'ai  I'honneur  d'etre. 
Monsieur,  votre  tr^s-humble  et  tr&s-obeissant  eerviteur, 

NOLLBT. 

A  Paris,  ce  1  JutlUt,  1752. 
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SPEECH  OP  THE  EARL  OP  MACCLESPIELD,  FRESmENT  OP 
THE  ROYAL  SOCIETY,  ON  THE  OCCASION  OP  AWARI>. 
IN6  TO  PRANELIN  A  MEDAL  POR  HIS  DISCOVERIES  IN 
ELECTRICITY.* 

AT  A  MEXTINO  OF  THB  ROTAL  SOCIETY,  THUBSDAT,  NOYBMBER  30tH,  1753. 

The  President  made  a  declaration  of  the  prize-medal  to  be  given 
this  year  by  the  Society  in  consequence  of  the  legacy  left  by  the 
late  Sir  Godfrey  Copley,  namely,  that  the  Council  of  the  Society,  on 
whom  the  right  of  bestowing  this  prize  was  undoubtedly  devolved 
by  the  death  of  Sir  Hans  Sloane,  the  surviving  trustee  named  in 
Sir  Godfrey's  will,  had  nominated,  for  the  same,  Benjamin  Franklin, 
Esquire,  of  Philadelphia,  in  Pennsylvania,  on  account  of  his  curi- 
ous experiments  and  observations  on  electricity. 

In  the  declaring  and  bestowing  which  prize  the  President  ad« 
dressed  himself  to  the  Society  in  the  following  manner,  here  in- 
aerted  at  the  express  desire  of  the  gentlemen  present 

"  Gentlemen, 

'<  Sir  Hans  Sloane  being  now  dead,  who  was  the  surviving  trus- 
tee of  the  late  Sir  Godfrey  Copley,  Baronet,  the  right  of  disposing 
of  that  gentleman's  annual  benefaction  is  incontestably  devolved 
upon  your  President  and  Council,  who  have  accordingly  taken  that 
matter  into  consideration. 

"  And,  deliberating  thereupon,  they  thought  it  their  duty  to  keep 
these  two  points  steadily  in  view,  namely,  the  advancement  of 
science  and  useful  knowledge,  and  the  honor  of  this  Society.  To 
the  attaining  both  which  ends  they  were  convinced,  that  a  strictly 
just  and  impartial  disposal  of  this  benefaction  in  favor  of  those  only, 
who  truly  deserved  it,  would  not  a  little  conduce. 

*'  Since  such  a  disposition  of  it,  if  constantly  practised,  would 
greatly  contribute  to  the  credit  of  this  Society,  and  at  the  same 
time  would  encourage  laudable  emulation  among  learned  and  in- 
genious men,  who  would  thereby  be  induced  to  exert  their  func- 
tions, and  endeavour  to  excel  each  other,  not  only  in  making 
useful   and   curious  discoveries  and  improvements,  but  also  in  a 

*  Por  this  paper  I  am  indebted  to  Mr.  B.  R  Thatcher,  by  whom  it  was 
transcribed  from  the  manuscript  Journal  of  the  Royal  Society.  —  Editar. 


500  FRANKLIN'S    WRITINGS.         [Appoidiz^ 

readiness  to  communicate  them  to  this  respectable  body,  who  are 
extremely  able  to  judge  of  their  merit,  and  have  it  in  their  power 
to  reward  it,  by  bestowing  upon  them  this  desirable  prize ;  desir- 
able not  80  much  in  regard  to  the  intrinsic  value  of  the  medal  it- 
self, as  for  the  manner  in  which,  and  the  perscms  by  whom,  it  shall 
be  adjudged  to  them ;  a  prize  which  they  will  be  proud  to  show 
during  their  own  lives,  and  will  with  pleasure  transmit  to  their  pos- 
terity, as  a  lasting  and  honorable  mark  of  the  esteem  wherein  them' 
selves  wf re  held  by  the  Royal  Society  of  London. 

**  And  on  this  occasion  I  cannot  but  greatly  applaud  the  happy 
instance,  which  our  late  most  worthy  President,  Martin  Falker, 
Esquire,  gave  of  his  sagacity  and  judgment,  when  he  proposed,  that 
this  benefaction  should  not  be  paid  in  the  current  coin  of  this  or 
any  other  country,  which,  being  of  common  use  and  of  a  transitory 
nature,  could  retain  in  itself  no  inherent  mark  of  hcmor,  with  respect 
either  to  its  present  or  future  possessor ;  but  that  a  gold  medal  of 
the  like  or  greater  value,  and  adapted  to  this  particular  purpose, 
should  be  substituted  in  lieu  thereof;  which  might  be  converted 
into  specie,  if  the  proprietor  or  his  descendants  should  at  any  time 
be  so  pleased,  or  might  remain  under  the  same  form  in  the  pos- 
session of  himself  and  his  family  after  him,  a  convincing  testimony 
of  his  own  real  merit. 

"  Nor  did  your  Council  think  it  was  at  all  fit  and  proper  to  con- 
fine thmr  benefaction  within  the  narrow  limits  of  any  particular 
country,  much  less  of  this  Society  itself. 

"  For  they  were  of  opinion,  that  learned  men  and  philosophers 
of  all  nations  ought  to  entertain  more  enlarged  notions  ;  that  they 
should  consider  themselves  and  each  other  as  constituent  parts  and 
fellow-members  of  one  and  the  same  illustrious  republic,  and  look 
upon  it  to  be  beneath  persons  of  their  character  to  betray  a  fond 
partiality  for  this  or  that  particular  district,  where  it  had  happened 
to  be  their  own  lot,  either  to  be  born  or  reside ;  and  that  their  benev- 
olence should  be  universally  diffused,  and  as  extensive  as  the  knowl- 
edge they  profess  to  pursue,  and  should  be  sensibly  felt  by  all,  who, 
in  their  respective  stations,  contributed  their  proportion  to  the  com- 
mon stock  of  the  whole,  by  their  endeavours  to  promote  and  ad- 
vance science  and  useful  knowledge,  wherein  alone  the  true  interest 
and  welfare  of  such  a  republic  consist. 

'*  For  which  r^son  your  Council  judged  it  to  be  highly  expedient 
that,  Tros  Rutulusve  ferat,  whoever  should  deserve  well  of  that 
learned  republic  in  general,  and  of  this  Society  in  particular,  should 
indifferently  partake  of  your  favors  and  honors. 
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''Upon  these  principles  your  Council  proceeded  in  fixing  their 
choice  of  a  person  on  whom  this  honorable  mark  of  distinction 
should  be  this  day  conferred,  and  on  such  an  occasion  they  could 
not  overlook  the  merit  of  Benjamin  Franklin,  Esquire,  of  Pennsyl- 
Tania ;  for,  though  he  is  not  a  Fellow  of  this  Society,  nor  an  in- 
habitant of  this  Island,  he  is  a  subject  of  the  crown  of  Great  Brit- 
ain, and  must  be  acknowledged  to  have  deserved  well  of  the  philo- 
sophical world,  and  of  this  learned  body  in  particular,  to  whom  he 
has  at  various  times  caused  to  be  communicated  many  of  the  ex- 
periments he  has  made,  and  of  which  you  have  lately  received  a 
large  collection,  together  with  the  conclusions  which  he  imagines 
may  be  deduced  from  them ;  all  which  are  contained  in  his  printed 
treatise  upon  the  subject  of  electricity.  A  subject  known  in  part, 
indeed,  long  ago,  but  which  not  many  years  since  was  thought  to  be 
of  little  importance,  and  was  at  that  time  only  applied  to  illustrate 
in  some  degree  the  being  and  nature  of  attraction  and  repulsion ; 
nor  was  anything  worth  much  notice  expected  to  ensue  from  it. 

"  But,  to  the  honor  of  this  Society,  and  of  the  British  nation  in 
general,  let  it  be  remembered,  that  the  person,  who  first  attempted 
to  explain  the  secrets  of  this  then  neglected  subject,  which  now 
appears  to  have  a  most  surprising  share  of  power  in  nature,  and 
who  gave  occasion  to  the  diligent  researches,  that  have  since  been 
made  into  the  principles  and  essence  of  it,  was  a  member  of  this  So* 
ciety,  and  a  native  and  inhabitant  of  England,  who,  I  am  sorry  to 
say,  is  now  no  more,  since  it  must  have  given  him  inexpressible 
pleasure  to  see,  that  what  he  had  done  with  respect  to  electricity  had 
occasioned  those  great  and  important  discoveries,  which  have  now 
been  made  in  relation  thereto. 

"  For  not  only  his  countrymen,  but  foreigners  also,  were  incited 
by  what  he  had  discovered  to  make  further  experiments,  and  to  push 
on  with  a  becoming  spirit  their  inquiries  into  the  nature  of  this  ex- 
traordinary phenomenon  ;  and  the  indefatigable  pains  of  a  learned 
brother,*  now  present,  were  crowned  with  success  even  beyond 
expectation,  and  enabled  him  to  make  so  considerable  a  progress  in 
explaining  and  forming  a  kind  of  system  of  electricity,  which  now 
does  and  will  continue  to  do  him  the  greatest  honor  in  all  parts  of 
the  learned  world. 

"  I  am  persuaded,  that  it  would  offend  this  gentleman's  modesty 
to  bear,  especially  in  this  public  manner,  those  commendations 

*  Mr.  William  Watson,  who  drew  up  and  read  to  the  Royal  Society 
an  account  of  Franklin's  discoveries  in  electricity,  which  makes  the  first 
article  in  this  Appendix^ — Editor. 


502  FRANKLIN'S  WRITINGS.  [Apnimnc, 

which  he  justly  deserres,  and  the  high  opinion  which  not  only  my- 
self,  but  the  whole  Society,  entertain  of  hia  uncommon  skill  and 
abilities,  as  well  in  other  branches  of  knowledge,  as  in  this  whereof 
I  have  been  speaking ;  for  which  reason  I  shall  put  a  constraint 
upon  myself,  and  forbear  entering  into  that  encomium,  which  I 
really  think  to  be  due  to  him. 

"  The  advances,  however,  which  this  gentleman  and  others  had 
made  towards  laying  open  the  nature  of  electricity,  though  very 
considerable  in  themselves,  left  room  for  carrying  on  these  inquiries 
still  further.  To  this  work  Mr.  Franklin  earnestly  applied  himself; 
and,  as  his  diligence  and  ingenuity  deserved,  so  they  met  with,  un- 
common success.  For,  though  some  others  might  have  begun  to 
entertain  suspicions  of  an  analogy  between  the  effects  of  lightning 
and  electricity,  yet  I  take  Mr.  Franklin  to  be  the  first,  who,  among 
other  curious  discoveries,  undertook  to  show  from  experiments,  that 
the  former  owed  its  origin  entirely  to  the  latter ;  and  who  pointed 
out  an  easy  method  whereby  any  one  might  satisfy  himself  of  the 
truth  of  the  fact,  which  he  had  so  advanced. 

'*  This  method,  which  he  had  pointed  out,  was  so  much  approved, 
and  has  been  so  successfully  put  into  execution  in  many  different 
places,  that  it  remains  no  longer  a  matter  of  suspicion  and  doubt, 
but  is  clear  and  plain  to  a  demonstration,  that  electricity  alone  is 
the  cause  of  that  tremendous  appearance,  whose  effects  prove  fre- 
quently so  fatal  in  many  parts  of  this  terraqueous  globe.  And  it 
were  greatly  to  be  wished,  that  some  effectual  and  practicaUe  way 
could  be  found  by  Mr.  Franklin,  or  others,  to  prevent,  or  at  least 
to  lessen,  the  mischiefs,  which  too  often  attend  that  terrible  meteor. 

"  Mr.  Franklin's  book  has  for  some  time  been  in  the  hands  of 
most  who  hear  me,  and  large  accounts,  drawn  up  by  foreigners  (as 
well  as  by  the  learned  gentleman  before  mentioned),  of  Mr.  Frank- 
lin's numerous  and  curious  experiments,  have  been  laid  before  this 
Society,  besides  those  which  himself  has  more  immediately  caused 
to  be  communicated  to  us  at  various  times.  It  would  therefore  be 
impertinent  in  me  to  trespass  upon  your  patience  by  entering  into 
a  detail  of  particulars,  which,  I  am  satisfied,  you  are  all  well  ac- 
quainted with. 

*'  True  it  is,  that  several  learned  men,  both  at  home  and  abroad, 
do  not  entirely  agree  with  him  in  all  the  conclusions,  which  he 
thinks  may  be  deduced  from  the  experiments  he  has  made.  But 
far  be  it  from  me  to  pretend  to  decide  these  points,  more  especially 
in  this  place  and  at  this  time.  That  matter  is  yet  in  dispute ;  and, 
if  I  am  rightly  informed,  Mr.  Franklin  is*  now  preparing  to  produce 
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in  support  of  his  sentiments  still  farther  experiments,  some  of  which, 
he  flatters  hi.nself,  will  appear  more  sorprismg  than  any  that  have 
already  been  communicated  to  the  world. 

''  Let  it  therefore  suffice  for  the  present  to  say,  that  eren  those 
persons,  who  happen  to  differ  from  him  in  opinion  as  to  some 
points,  uniyersally  acknowledge  his  great  merit,  and  particularly  the 
learned  gentleman,  whom  I  have  more  than  once  mentioned,  is 
pleased  to  declare  Mr.  Franklin  to  be  '  a  ver^  able  and  ingeniaus 
man/  and  says,  'that  he  has  a  head  to  conceive,  and  a  hand  to  carry 
into  execution,  whaterer  he  thinks  may  conduce  to  enlighten  the 
subject-matter  of  which  he  is  treating ; '  and,  although  that  gentle- 
man '  cannot  agree  with  him  in  some  of  his  opinions,  yet  he  thinks 
scarce  anybody  better  acquainted  with  the  subject  of  electricity 
than  Mr.  Franklin.'  These  testimonials,  therefore,  given  by  so  ca« 
pable  as  well  as  unprejudiced  judges,  in  his  favor,  and  more  es- 
pecially that  character  of  him,  which  I  have  just  quoted,  joined 
with  that  opinion,  which  every  one  who  has  read  his  books  must 
entertain  of  him,  will  sufficiently  justify  your  Council  in  having  ad- 
judged to  Mr.  Franklin  the  Copley  medal  for  this  year,  as  a  mark 
of  distinction  due  to  his  unquestionable  merit 

*'  Many  and  very  considerable  advantages  and  improvements  have, 
within  the  space  of  some  years  past,  been  made  in  several  branches 
of  natural  knowledge ;  but  there  is  ample  room  still  remaining  fi)r 
the  inqubitive  and  able  philosopher  to  employ  his  skill  and  labor. 
The  Book  of  Nature  is  a  very  huge  and  comprehensive  volume;  and, 
notwithstanding  no  small  part  of  it  has  been  unfolded  and  exposed 
to  our  view  by  learned  and  ingenious  men  of  this  and  many  other 
countries,  yet  it  still  contains  abundantly  sufficient  matter  to  exer- 
cise our  talents  upon,  and  which  justly  ought  to  excite  our  curios- 
ity, and  encourage  us  to  proceed  with  vigor  in  our  endeavours  to 
bring  to  light  what  is  at  present  concealed  from  our  eyes.  We 
know  that  few  things  are  of  so  occult  and  obstinate  a  nature,  as  not 
to  yield  to  sagacity,  and  to  be  forced  to  lay  open  their  most  hidden 
properties  to  the  diligent  and  inquisitive  inquirer. 

"  In  confidence  whereof  let  us  pursue,  with  unwearied  applicar- 
tion  and  assiduity,  our  researches  into  every  branch  of  natural  phi- 
losophy. Nor  let  us  be  discouraged  from  such  pursuits  by  a  mis- 
taken notion,  that  any  part  of  it  is  too  inconsiderable  to  deserve  our 
regard  and  attention ;  since  who  could  have  entertained  any  hopes, 
some  years  ago,  that  electricity  was  capable  of  furnishing  matter 
for  so  great  and  important  discoveries,  as  have  lately  been  made  in 
relation  thereto,  and  which  a.  this  time  afford  us  a  promising  pros- 
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pact  of  mach  more  and  greater,  €  due  pains  are  not  wanting,  on 
our  part,  to  search  aAer  them  I 

"  It  is,  therefore,  to  be  hoped,  that  those  gentlemen,  who  hare 
qiplied  their  thoughts  and  studies  to  lay  open  the  amazing  prop- 
erties of  electricity,  will  not  sit  down  contented  with  the  progress 
that  has  already  been  made  therein,  but  will  rather  be  encour- 
aged thereby  to  proceed  diligently  m  the  same  work.  And  I  flatter 
myself,  that  Mr.  Franklin  will  consider  this  honorable  present  not 
only  as  a  reward,  in  some  measure,  of  the  discoreries  with  which 
he  has  already  favored  the  world  in  relation  to  this  Tery  powerfiil 
agent  in  nature,  but  also  as  a  prq>er  incitement  to  carry  on  still 
farther  his  inquiries  into  this  truly  deserving  and  important  subject 
Nor  do  I  in  the  least  doubt,  that  our  worthy  brother,  'Mr.  Peter 
Collinson,  to  whom  (as  Mr.  Franklin  resides  in  a  remote  country) 
I  shall  recommend  the  care  of  conveying  this  medal  to  him,  will 
make  use  of  all  proper  means  to  induce  him  to  persevere  in  so 
laudable  an  und^taking."  * 

*  In  the  Mnidea  of  the  Council,  December  19th,  1754,  it  is  recorded, 
**  A  letter  from  Benjamin  Franklin,  Esquire,  to  the  President  and  Coun- 
cil of  the  Royal  Society,  dated  Philadelphia,  29  May,  1754,  returning  his 
thanks  for  the  honor  they  have  done  him  in  bestowing  on  him  the  gold 
medal  for  the  year  175^  was  read." 

Franklin  was  elected  a  Fellow  of  the  Royal  Society  on  the  29Ui  of 
April,  1756. — EniToa. 
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No.  IV. 

LETTER  FROM  JOHN  BAPTIST  BECCARIA  TO  JENJAHIN 
FRANKLIN. 

ExperimtfUi  in  EkctricUy. 

REAB  AT  THE  ROTAL  80CIBTT,  FEBRUARY  14tH,  1760. 

Benjamino  FranlcUn,  viro  dt  re  dectrica  meritissimo,  Joannes  Bug^ 
tista  Beccaria  ex  SehoUs  Pits  S.  P.  D. 

1.  So£PiTEM  ex  America  Londinum  te  appulisse  gaudeo,  vir  prie- 
clarissime.  Offero  tibi  de  motibus  electricis,  qualem  experimentis 
excudi,  hjpothesin ;  partior  banc  in  duas  partes,  quemadmodum 
ipsa  postulare  videtur  motuum  bujusmodi  difiereutia;  ago  parte 
prima  de  accessionibus,  de  discessionibus  dico  parte  altera. 

2.  Et  continuo  aniversam  de  accessionibus  pertractationem  me- 
am  ita  paucis  comprehendo ;  "  Quum  ignis  electricus  copiosior  in 
corpore  altero  vi  expandendi  se  ad  squalitatem  trajicit  in  alterum, 
partem  interjecti  aeris  dimovet  e  loco  pro  majore  sua  copia  majo- 
rem ;  fit  inde,  ut  aer  a  tergo  corporibus  adjacens  deiiciente  fulcro 
aeris  intermedii  ruat  versus  ipsum  medium  locum ;  ruit  vero  non 
circumeundo  corpora,  que  via  est  longior,  atque  imped  ita  abs  igne 
profluente,  sed  ipsa  trudendo  a  tergo ;  hac  aeris  trusione  accedunt 
corpora  inrequaliter  electrica;  dum  accedunt,  accelerantur,  quia 
pro  accessione  majore  copiosior  ignis  interfluit,  copiosior  interme- 
dius  aer  disjicitur,  augeturque  adeo  momentum  aeris  a  tergo  tro- 
dentis." 

EXPERIMBNTUM  I. 

3.  Aerem  disjici  ab  interfluente  electrico  igne,  scintillss  expert- 
mento  demonstratur,  que  excitatur  in  medio  tubulo,  bine  claaso 
hermetice,  inde  impedito  abs  liquore  aliquo,  ipsa  enim,  disjiciens 
liquorem,  disjectum  aerem  testatur. 

4.  Neque  vero  interfluens  ignis  aeris  intermedii  disjecti  fulcrnm 
potest  supplere,  quo  aer  corporibus  a  tergo  adjacens  sustineatur; 
is  enim  liberrime  effluit,  et  efiunditar  per  alterum  corpus ;  quare, 
cum  non  fulciatur  ipse,  neo  fulcri  vices  potest  agere. 

EXPERIMENT0H   II. 

5.  Experimento  res  confirmatur  plane  luculentissimo ;  vittam  ex. 
cbarta  inaurata  longam  pollices  octo,  latam  lineas  quatuor,  convolvo 
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ciroa  sese   ut  cylindrom  solidum  D  efformet ;  hanc  sospondo  serioo 
filo  Dy  O,  sub  fornice  ritri  pneumatici  /,  H,  K,  per  cujus  Terticem 

A 


H  init  virga  metallica  B,  C,  desinens  in  metallicam  sphsram  C; 
figo  in  lance  I,  K,  virgam  metallicam  L,  E,  simili  sphsra  oroatam ; 
nempe  sphsrs  C  ei  E  sunt  in  eodem  piano  cum  pendulo  D,  alqae 
ab  ipso  distant  ambae  equal  iter ;  turn  nexa  catena  A,  B,  que  per* 
tinet  ad  machinam  electricam,  rirge  B^  C,  et  consequenter  immisso 
electrico  igne  in  virgam  B,  C,  observo;  1.  ante  subductum  aerem 
chartaceum  cjlindrum  D  agitari  yehementissimis  vibrationibua  inter 
duas  spheras  E,  C;  2.  dum  aer  subducitur,  minui  earn  agitationem 
plane  pro  copia  subducti  aeris ;  3.  omni,  quantus  potest,  aere  sub- 
ducto,  cylindrum  D  vix  nutare.  His  obserratis  aerem  restituo  par- 
ticulatira ;  atque  pro  aere  admisso  rideo  ribrationes  itenim  auges- 
cere,  et  fieri,  quemadmodum  antea,  yehementissimas ;  que  dum 
contemplor  singula,  atque  omnia  simul  comprehendo  animo,  intelligo 
magnitudinem  motuum  electricorum  aerl,  yel  toti,  yel  residuo  pro- 
portione  respondere. 

EXPERIMENTUM  III. 

6.  Quod  leyiora  corpuscula,  bracteole,  et  pulyisculi,  moCa  ad- 
hue  satis  sensili  agitentur  in  rarefacto  aere,  id  in  causa  fuit,  cur 
censuerim  a  principio  cum  physicis  aliis  electricos  motus  actioni 
ignis  electrici  in  aerem  acceptos  referri  non  debere ;  quod,  re  nunc 
accuratius  collata,  residuos  videam  in  residuo  aere  motus  non  ma- 
jorem  habere  ad  primes  motus,  qui  fiunt  in  toto  aere  atmospherico. 
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proportionem,  quam  ea  sit,  qu®  inter  residaom  et  primam  aerem 
intercedity  id  nunc  facit,  at  ilium  meum,  et  alienum  errorem  agnos- 
cam,  atque  in  contrariam  veniam,  quam  verissima  testatur  expert- 
entia,  sententiam.  ^ 

7.  Neque  omittam'  partem  observationis  opportunissimam  rei 
tonfirmands;  soleo  enim  allatum  ultimo  loco  ezperimentum  per* 
Bspe  capere  in  cubiculo  obtenebratOi  atque  tum  obserro  ignem 
vibrantem  pendulum  ante  aerem  subductum  micare  hinc  inde  ere* 
pitanibus  quidem,  ac  lucidissimb,  sed  arctis,  atque  brevibus  prope 
sphsram  utramque  scintillis;  deinceps  ignem  hunc  pro  subducto 
aere,  adeoque  pro  minutis  penduli  vibrationibus  effluere  magis  am- 
plo  radio,  magis  tranquillo,  magis  continue,  quanquam  non  ita 
micante. 

8.  Atque  hsBc  ipsa  res  certe  reactionem  aeris  demonstrat  ignem 
electricum  cohibentis  in  densitate  quadam,  qus  densitati  sus  pro- 
portioni  respondeat;  hsc  autem  aeris  reactio  non  potest  action! 
Don  respondere  ignis  electrici  aerem  nitentis  disjicere,  ac  plane 
disjicientis,  ubi  necessaria  is  igni  vi  poUeat. 

9.  Atque  his  plura  non  adferam  tibi  pro  accessionibus  explican- 
dis  corporum  electricorum  insBqualiter,  attuli  in  datis  ad  Beccarium 
litteris,  in  quibus  tamen  non  nisi  dubitanter  plura  admodum  disse- 
rebam  de  mechanica  accessionum  causa ;  accuratior  consideratio 
ezperimentorum  facit  nunc,  ut  de  accessionum  causa  dicam  fi- 
dentius. 

10.  Corpora  aequaliter  electrica  discedunt;  qua  causa  id  effi- 
ciatur,  nunc  persequar. 

11.  "  Ignis  electricus,  qui  quoquomodo  insidet  in  corporibus,  niti- 
tur,  ut  libretur  cum  igne  clectrico,  qui  insidet  in  aere.  Si  uterque  " 
(sinito  me  ilium  deinceps  proprium  dicere  hunc  aereum)  "  aequa- 
lem  habet  proportionem  ad  nativam  corporum  atque  aeris  capaci- 
tatem,  corpora  accedunt,  aut  in  nativa  quiescunt  directione ;  alter 
si  superat  proprius,  vel  aereus^  corpora  explicat  similiter,  compel 
litque  ad  disceesionem."    Hsc  rei  narratio. 

EXPERIMENTUM   IT. 

12.  Quoties  in  cubiculo  quodam  meo  amplo  ipso  quidem  at 
dauso  pergo  diutius  urgere  alium  atque  alium  in  catenam  eleo- 
tricam  ignem,  experior  partem  ejus  ignis  effundi  in  aerem  ambien- 
tem,  ipsumque  etiam,  quantuscumque  in  cubiculo  est  (dum  a  tern- 
pestate  siccus  sit,  vel  abs  igne)  facere  excessu  electricum.  Duo 
enim  tenuia  ex  lino  ilia,  qaie  vel  summis  digitis  prehensa,  vel  arun* 
dine  suspensa  defero  qoolibet,  in  quodlibet  cubicoli  spatium,  mutuo 
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diseedunt.  Atque,  sive  in  eodem  ipsa  contineam  loco,  sive  in  loco 
transferam  alia  atque  alia,  pergimi  divergere  ad  leinihoram,  ad  ho* 
ram  quandoque,  et  ultra. 

EZFERIMENTUM  T. 

13.  Si  ea  fila  ope  vitri  separentur  ab  arundine,  adeoqoe  a  aoto^ 
principio  divergunt,  tain  ad  nativam  reniunt  directionem ;  ofaliii* 
gant  autem  hsc  omnia  post  omnes  elicitas,  quants  possunt,  a  cate- 
na scintillas,  post  omnem  ab  ipsa  subductura  redundantem  ignem, 
post  catenam  nexam  cum  ado. 

EZFERIMENTUM   TI. 

14.  Ex  diutuma  electricitate  machins  phenomena  experior  ora* 
nino  eadem.  At,  si  diutuma  electricitas  machine  continue  conse- 
quitur  diuturnam  electricitatem  catenae,  aut  contra,  iila,  que  anm- 
dine  suspensa  constanter  divergere  videbam  ex  alterius  electricitate, 
video  principio  accedere  mutuo  incipiente  electricitate  alterius,  turn 
iterum  divergere  quemadmodum  antea. 

15.  His  inquam  experimentis  doceri  nos  arbitror.  '<].  Dum 
alium  atque  alium  ignem  congerimus  in  catenam,  aliam  atque  aliam 
ipsius  partem  discedere  quam  latissime  in  ambientem  aerem,  ipsique 
adherescere,  atque  ita  omnem  contentum  in  cubiculo  aerem  eva* 
dere  excessu  electricum ;  similiter  dum  alium  atque  alium  ignem 
Bubtrahimus  a  machina,  aliam  atque  aliam  ignis  partem  machinam 
haurire  abs  aere  ambiente;  atque  ita  omnem  contentum  in  cubi- 
culo aerem  fieri  defectu  electricum.  2.  Fila  vel  manu,  vel  arun. 
dine  delata  discedere  in  aere,  vel  electrico  excessu  ex  catena,  vel 
electrico  defectu  ex  machina,  vel  vi  proprii  nativi  ignis  superantis 
aereum,  si  merguntur  in  aere  electrico  ex  machina,  vel  vi  ignis 
aerei  superantis  nativum  proprium  filorum  ignem,  si  merguntur  in 
aere  electrico  ex  catena.  3.  Fila  hujusmodi  divergentia  ex  eleo- 
tricitate  catense,  ex  consequente  electricitate  machine  (vel  contra) 
prime  accedere,  quia  machina  prime  hauriat  abs  aere  excessura 
inditum  a  catena,  vel  catena  ignem  restituat  aeri  sublatum  a  ma- 
china; atque  ita  ignis  in  aere  ad  nativam  mensuram  reductus 
librari  debeat  cum  igne  nativo  permaneiUe  in  iilis.  4.  At  deinceps 
ex  diutumiore  electricitate  machine  consequente  electricitatem  c«- 
tene,  vel  contra,  fila  iterum  divergere,  quia  vel  machina  pergat 
haurire  partem  ignis  nativi,  vel  catena  pergat  addere  alium  ultra 
nativum  aeri  ignem.  5.  Denique  fila  eadem  cum  vitro  separantur, 
principio  divergere,  quia  ipsa,  que  solum  ignem  nativum  habeant, 
mergantur  in  aerem  vel  excessu,  vel  defectu  electricum.    At  dein. 
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cum  sunt  vitro  separata,  venire  ad  nativam  directionem,  quia  vel 
pars  ignis  aerei,  si  aer  est  excessu  electricus  a  catena,  in  ipsa  se 
denique  efiundat  ad  squalitatem,  quin  ultro  praeterfiuat  ob  cohibens 
vitrum ;  vel  pars  ignis  nativi  et  proprii  filorum  se  efiundat  in  aerem, 
si  aer  est  electricus  defectu,  quia  suppler i  aliunde  possit  ob  inter- 
dicens  vitrum." 

16.  Quare  hsc  videntur  universe  constare;  "I.  Aerem  suum 
continere  nativam  ipsi  sibi  ignem.  2.  Native  aeris  igni  ignem 
alium  addi  posse,  nativi  abs  aere  ignis  partem  posse  subtrahi,  sed 
lente,  et  quasi  per  vim.  8.  Aerem  dimittere  redundantem,  haurire 
ignem  deficientem,  sed  quam  lentissime.  4.  Si  aer  sque  ac  con«- 
tenta  corpora  habeant  nativum  ignem  suum,  consistere  hsc  in  na« 
tivo  statu ;  si  aer,  manente  nativo  in  corporibus  igne,  ignem  habeat 
nativo  aut  copiosiorem,  aut  parciorem,  corpora  discedere."  Verum 
singula  hsc  theoremata  experimentis  aliis  illustrari  mirum  in  mo- 
dam  possunt,  et  demonstrari  latins. 

EXPERIMENTOM   VII. 

17.  Duo  fila  nexa  catense  post  paucas  globi  conversiones  diver- 
gunt  maxime ;  deinceps  a  diuturniore  catense  electricitate  incipiunt 
minus  divergere ;  atque  haec  divergentia  ad  certum  usque  gradum 
minuitur,  ut  quandoque  angulus  divergentia;  post  continuatam  diu- 
tius  globi  fricationem  fiat  subduplus  anguli  divergentis,  qui  extite- 
rat  ab  electricitate  eadem  primo  excitata.  Quum  banc  filorum 
divergentiam  video  minutam  satis,  tum  globum  non  frico  ulterius, 
sed  stilum  acutissimum  catense  admoveo  pedetentim,  quo  lente  re* 
dandantem  omnem  abs  ipsa  ignem  hauriam.  Id  dum  fit,  lente  fila 
accedunt,  tum  continenter  lente  iterum  divergunt  ad  angulum  primo 
quidem  minorem,  sed  satis  magnum,  qus  quandoque  vix  metiantur 
gradus  quadraginta  qoinque ;  tum  vero  pergunt  divergere  ad  dia« 
turaum  tempus. 

18.  Videlicet  maximus  abs  electricitate  primo  excitata  angulus, 
quia  tum  satis  ingens  immissus  in  catenam,  et  in  nexa  fila,  ignis; 
nullus,  vel  minimus,  in  aerem.  Fit  deinceps  minor  angulus,  proat 
augescit  ignis,  qui  consequenter  immittitur  in  aerem,  constante 
eodem  ignis  excessu  in  catena.  Dum  admoto  stilo  lente  minuitur 
ignis  in  catenam  immissus,  minuitar  adhuc  angulus  prout  accedunt 
ad  cequalitatem  ignis  in  catenli  residuur,  atque  ignis  in  aerem  im« 
missus,  ipsique  aflixus ;  ubi  uterqae  ignis  pertingit  ad  cqualitatem, 
fila  attingunt  ad  directionem  suam  nativam ;  cum  deinceps  rohnii- 
tor  ulterius  ignis  redundans  adhac  in  catena,  nee  similiter  minnitar 
ignis  redundans  in  aere  (aeri  enim,  uti  ridimus,  adhaerescit^  atqae 
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ab  ipso  lente  dimittitar),  fila  iterum  discedunt  pro  excessu  igms 
aerei  supra  ignem  in  catena ;  qui  denique  aereus  ignis,  quoniam 
lentissime  dimittitur,  diutissime  pergunt  divergere  fila. 

BZPERIMBNTUM  Till. 

19.  Si  fila  sint  nexa  machinae,  eadem  omnia  in  iis  contingunt 
phsnomena  ex  diuturna  electricitate  machinsB,  qnse  in  iis  continge- 
bant  catenas  nexis  ex  diuturna  electricitate  catenae. 

20.  Qruare  universe,  quemadmodum  constitui  a  principio,  "Si 
ignis  proprius  corporuni,  quantuscumque  is  sit,  libratur  cum  igne 
ambientis  aeris,  corpora  vel  consistunt  in  nativo  statu,  vel  ad  ipsum 
redeunt ;  si  alter  ignis  superat  alterum,  corpora  discedunt  vi  ignis 
super  antis." 

21.  Atque  hinc  rationem  vides,  ni  fallor,  vir  praestantissime,  cur 
aeque  discedant  turn  quae  a  catena,  tum  quae  a  machina  sunt  elec- 
trica  corpora.  ''Ignis  proprius  in  corporibus  a  catena  electricis 
vincit  aereum,  aereus  vincit  aequo  proprium  in  electricis  a  ma- 
china." 

BZPERIMENTUM  IZ. 

22.  Quoties  fila  mutuo  discedunt  a  se  iuYicem,  atque  divergunt 
ex  aucto  in  ipsis,  vel  minuto  igne  nativo,  ad  meum  accedunt  admo- 
turn  digitum ;  quoties  discedunt,  atque  divergunt  servantes  ignem 
suum  nativum  ex  aucto,  vd  minuto  igne  nativo  aeris,  a  digito  re- 
fiigiunt  meo. 

23.  Haec  vero  res  primo  quidem  notissirois  legibus  accessionum 
atque  discessionum  electricarum  est  consentanea ;  quum  enim  na- 
tivus  in  fills  ignis  auctus  est,  vel  minutus,  ipsa  sunt  inaequaliter  ac 
digitus  electrica,  qui  habet  nativum  ignem  suum ;  quum  vero  na- 
tivus  ignis  perstat  in  filis,  et  ipsa  discedunt  mutuo  ob  ignem  auc- 
tum,  vel  minutum  in  aere,  tum,  quemadmodum  discedunt  ambo 
alterum  abs  altero,  ita  discedant  oportet  a  digito  meo  ipso  etiam 
habente  ignem  nativum,  vi  aeris,  in  quo  nativus  ignis  minutus  est, 
aut  auctus.  Sed  praeterea  haec  filorum  a  digito  discessio  ipsa  hanc 
probat  etiam,  quam  alSero,  discessionis  causam ;  nam  et  digitus,  et 
fila,  cum  solo  communicant,  adeoque  alium  in  se  certe  non  habent 
ignem,  nisi  nativum,  quo  quoniam  non  discedunt,  restat  ipsa  disc^ 
dere  ex  nativo  igne  in  aere  aucto,  vel  minuto. 

24.  Cum  in  hanc  primo  incidi  discessionum  electricarum  theo- 
riam,  ea  me  ancipitem  tenuit  suspicio,  ne  ignis  aereus  discessiones 
facere  non  posset  in  machina  iis  sequales  in  pemicitate,  et  magni- 
tadine^  quas  fiicit  in   catena   ignis  proprius;    haec  inde  subibat 
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animum  saspicio,  qaod  ignis  in  machina,  et  catena  (universe  in  cor« 
poribus  omnibus  deferentibus)  mensura  mutetur  quam  pernicissime, 
lentissime  autem  augeatur,  aut  minuatur  mensura  ignis  in  aere  am- 
biente.  Alia  prsterea  suspicionem  exaggerabat  consideratio ;  tantum 
me  nunquam  abs  aere,  quantum  a  machina,  subtrahere  ignem  po- 
tuisse,  tantum  potuisse  nunquam  aeri  addere,  quantum  catenae ;  nun- 
quam enim  eo  veni,  ut  omnem  aerea  sola  eiectricitate  sustulerim 
filorum  divergentiam,  quanta  existebat  ex  integra  machine  aut  cate* 
ns  eiectricitate. 

Factum  inde  est,  ut  experimenta  haec  eadem,  imo  et  alia,  in  lite- 
ris  attulerim  ad  praeclarissimum  instituti  Bononiensis  prssidem 
datis,  quin  banc  in  iis  satis  late  theoriam  discessionum  constitu- 
erem. 

Verum  re  maturius  perpensa  intellexi  pernicitatem  discessionum, 
que  fiant  abs  igne  aereo,  non  ipsi  pernicitati  respondere  debere, 
qua  vel  augeatur  ipsius  copia,  vel  minuatur ;  sed  pernicitati,  qua 
agat  copia  inhsrens ;  et  magnitudinem  discessionum,  que  fiant  ab 
igne  eodem,  non  absolute,  sed  comparative  ipsius  magnitudini  re- 
spondere debere;    utnimque  autem  facile  vidi  pro  re  obvenire. 

EZPEBIMENTUM  Z. 

25.  Si  in  Experimento  VI.  post  minutam  ex  diuturniore  eiec- 
tricitate catene  filorum  divergentiam,  non  lente,  sed  protinus  (ma- 
nu  nempe  in  catenam  immissa)  omnem  subtraho  a  catena  redun- 
dantem  ignem,  continuo  incipiunt  quidem  accedere  fila  quam  velo- 
cissime ;  verum  velocitate  equali  resiliunt  repente,  antequam  pertin- 
gant  ad  nativam  directionem.  Hec  autem  tdtera  discessio  quoniam 
fit  ex  aereo  igne  superante  proprium  in  fills  residuum,  video  inde 
ignem  aereum  (quamquam  mutetur  lentissime  ipsius  copia)  ipsum 
tamen  discessiones  facere  ib  eque  veloces,  que  abs  igne  proprio 
efficiuntur. 

BZPERIMENTUU  ZI. 

20.  Sed  et  ipsas  ex  igne  aereo  obvenire  eque  magnas  ita  Intel- 
ligo.  Post  ignem  inditum  in  aerem,  qui  catenam  ambit  quantua 
potest,  dempto  redundante  omni  ab  catena  igne,  atque  adeo  disce- 
dentibus  jam  filis  ex  igne  aereo,  vitreo  globo  substituo  sulphureum, 
atque  ex  hujus  fimctione,  video,  principio  augeri  angulum  diver- 
gentie,  quern  eflfecerat  ignis  aereus,  turn  ipsum  continenter  minui. 

37.  Id  autem  certum ;  primas  globi  sulphurei  firictiones  demere 
partem  nativi  ignis  a  catena,  neque  paritef  demere  excessivum  ig- 
nem ambientis  aeris  (aer  enim  lente,  ut  vidimus,  accipit  ignem 
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alieoum,  lento  acoeptum  exuit) ;  quare  augescit  magnitudo  direi^ 
gentiae,  qua;  fit  abs  igne  aereo,  noQ  mutata  magnitudine  absolaUt 
ignb  aerei,  sed  mutata  solum  magnitudine  ipsius  comparatira,  mi* 
nuto  nempe  igne  proprio ;  adeoque  aucta  proportione  aerei  ad  pr<H 
prium.  Igitur  quoniam  quantum  ignis  ingeritur  in  catenam,  tan- 
tundem  subtrahitur  a  machina ;  proportio  ignis  aerei  circa  machi* 
nam  ad  residuum  in  machina  eadem  erit  ac  proportio  ignis  in  catena 
redundantis  ad  aereum  circa  catenam;  quamobrem  aereus  circa 
machinam  discessiones  faciet  non  seque  veloces  solum,  sed  et  eqae 
magnas,  ac  eae  sunt,  quas  facit  ignis  proprius  in  catena. 

28.  Itaque,  ut  omnia  demum  paucis  complectar,  que  pertinere 
Tidentur  ad  motus  electricos  universe  omnes  explicandos  (suspensio- 
nes  enim,  adhaesiones,  vibrationes,  infinitosque  alios  compositiores 
quasi  ludos  electricos,  tu  ipse  probe  videre  Tisus  es  discessionibus 
omnes,  atque  accessionibus  contineri),hsc  denique  est  summa  hj* 
pothesis  mese.  **  Accessiones  corporum  inaequaliter  electricomm 
ei&ciuntur  ab  igne  electrico  a  corpore  altero,  in  quo  copiosior  est, 
efBuente  in  alterum  per  aerem  interjectum,  ipsumque  disjiciente. 
Discessiones  autem  vel  igne  proprio  corporum  efficiuntur  ae  ezpan* 
dente  contra  aereum,  vel  aereo  se  expandente  valentius  contra  pro- 
prium ; "  qus  tamen  expansio  ignis  alterius  alterum  superantis  sine 
mixtione  mutua  alterius  cum  altero  videtur  contingere.  Aer  enim 
ignem  continet  suum  quantumcunque,  ne  discedat ;  arcet  proprium 
deferentium  corporum  ignem,  ne  adhsrescat  sibi. 

29.  Hanc,  inquam,  hypothesim  offero  tibi,  vir  prsclarissime, 
quo  tu  eam  facias  meliorem.  Si  tanti  interea  ipsam  ducas,  at 
RegiaQ  isti  scientiarum  Societati  exhibenda  videatur,  res  ex  meo 
obtinget  desiderio,  qui  quando  ornamentum  ipsi  adferre  nuUum  pos- 
sum, diligentiam  saltem  nolim  desiderari  meam.  Tu  vero  cura,  ut 
valeas.  Servari  enim  te  decet  quam  diutissime  utilissime,  scientiaB 
perficiendae  amplificandseque,  quam  certissimam  instituistL 

Dat.  Taurini,  24  Decemhris^  1757. 

Rtmarki  on  the  preceding  Paper^  ly  Dr.  Frankhn. 

For  the  better  understanding  this  paper,  it  is  necessary  to  know, 
that  Father  Beccaria  uses  a  large  chain,  suspended  by  silk  lines, 
for  the  purpose  of  a  prime  conductor ;  and  that  his  machine  fi>r 
turning  the  glass  globe  is  so  contrived,  as  that  he  can,  on  occasion, 
readily  isolate  it  (that  is,  place  it  on  glass  or  wax),  together  with 
the  person  that  works  it  When  the  communication  is  thus  cut 
off  between  the  earth  and  the  chain,  and  also  between  the  earth 
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and  the  machine,  he  ohserves,  that,  the  globe  being  turned,  both  the 
chain  and  the  machine  show  signs  of  electricity ;  and,  as  these 
signs,  when  examined,  appear  to  be  different  in  the  chain  and  in 
the  machine,  and  the  globe  having,  as  he  supposes,  drawn  from  the 
machine  part  of  its  natural  or  common  quantity  of  electricity,  and 
given  it  to  the  chain,  he  calls  the  electricity  appearing  in  the  chain, 
electricity  hy  excess ;  and  the  electricity  appearing  in  the  machine, 
electricity  by  defect;  which  answer  to  our  terms  of  postVi&e  and 
negative  electricity,  or  electricity  plus  and  minus.  And  thus  his 
expressions,  electrifying  by  the  chain,  and  electrifying  by  the  ma-- 
chine,  are  to  be  understood,  electrifying  positively,  and  electrifying 
negatively. 
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LETTER  FROM  PROFESSOR  THORBERN  BERGMAN,  OF 
UPSAL,  TO  BENJAMIN  WILSON,* 

Remarks  on   One  of  Franklin^s  Experiments  in  Electricity. 

READ  AT  THE  &0TAL  80CIETT,  NOVEMBER  20tS,  1760. 

DoMiNUS  FrankUn  in  §  28  terties  epistohB  miratur  glaeiei  fruS" 
turn  non  transmittere  commotionem  electricam,  cum  <xqua  idem  per- 
fecte  pr<Bstet;f  sed  feci  nonnuUa  experimenta,  que  monstrant 
parvam  aqum  quantitatem  nee  huic  fini  sufficere.  Scilicet  capiatur 
tubus  vitreus  trium  vel  quatuor  pedum,  qualis  barometris  inservit ; 
hie  aqua  impleatur,  et  claudatur  utrumque  extremum  subere  perfo- 
rato  lilo  metallico  aquam  paululum  intrante,  uti  figura  adposita 
indicat. 

Si  jam  duo  homines  in  circulo  explosorio  constituti  teneant  extrema 
filorum  metallicorum,  ^,  ^,  et  tentetur  evacuatio,  non  tamen  per- 
fecta  evenit,  nam  vix  carpus  et  rarissime  flexura  cubitus  hac  methodo 

*  This  letter  is  dated  at  Upsal,  October  17th,  1760.  An  extract  only 
is  here  given.  The  remainder  of  the  letter  relates  to  a  different  subject 
See  the  whole  in  the  Philosophical  Transactions,  Vol.  LL  p.  907.— 
Editor. 

t  See  p.  209  of  the  present  volume.  —  Editor. 
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coBCUtitury  licet  debde  idem  vas  absque  ulteriori  cumulatione  tan- 
tum  coDtineat  electricitatis,  ut  more  consueto  eYacuatom  pectus 
Talide  ferire  possit.  Aucta  tubi  capacitate,  magia  tiansit,  usque 
dum  ita  increverit,  ut  plenarium  transitum  permittat,  nee  impedit 
aqus  quantitas  justo  major,  quod  testantur  commotiones  per  lacos 
et  flumina  propagate.  Comfeniuni  itaque  aqua  et  gloats  in  €0, 
quod  parva  quantitaies  cancussionem  ogre  tramitiani, 

Hinc  suq^icatus  sum  magnam  glaciei  quotttiiaiem  fadUorem  eon- 
tidert  tranntum^  quod  etiam  experieniia  comprobavitf  etsi  adhuc 
ffon  uugus  adhibni  frustum  quam  quo  comnudio  Jkzuram  cubitus  at* 
tigii,  Prsterea  <s  aqutHhus  aqus  et  glaciei  quantitatibus,  glades 
minus  transmittit 


No.  VI. 

LETTER  FROM  IL  DUBOURG  TO  M.  DE  LOR.* 
ParaUel  between  the  Theories  of  FrankKn  and  Mllet. 

Sir, 

I  retmrti  700  the  JHSstory  of  Electricity,  which  you  had  the 
goodness  to  lend  me,  with  my  thanks  for  it.  Mr.  Priestley's  zeal 
for  the  glory  of  Mr.  Franklin  has  given  umbrage  to  the  editor,  who 
is  animated  with  a  zeal  no  less  ardent  for  the  memory  of  the  Abb6 
Nottet  Which  would  aU  be  very  well,  if  he  did  not  attempt  to 
make  it  a  party  matter  between  the  French  and  English.  Let  us 
leave  these  national  prejudices  to  the  common  pe<^le ;  let  political 
ministers  espouse  their  passions,  if  they  think  they  can  make  them 
subservient  to  their  designs ;  but  let  not  philosophers  be  influenced 
by  these  petty  local  eonsideratioas.  The  republic  of  letters  is  one ; 
let  us  have  a  care  that  we  do  not  dismember  it;  it  allows  dis- 
tinctions, but  abhors  a  division.  Nollet,  Franklin,  Hawksbee,  Mus- 
schenbroek,  iEpinus,  Wilson,  and  Beccaria  are  all  fellow-eitizens, 
and  we  should  regard  them  all  with  equal  favor. 

I  will  give  you  candidly,  and  I  would  repeat  it  with  the  same 
frankness  before  all  the  world,  my  opinion  of  Franklin  and  of 

*  Translated  from  M.  Dubourg's  edition  of  Franklin's  works.  M.  de 
Lor  was  Professor  of  Experimental  Philosophy  in  Paris.  —  Editor. 
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Noilet ;  tnd  I  will  thank  jon  to  weigh  my  thoughts  on  this  subject, 
with  the  same  candor  and  impartiality. 

Electricity  is  like  an  extensive  and  Taluable  field,  which,  aifler 
having  lain  fellow  for  a  long  succession  of  ages,  has,  for  the  last 
few  years,  been  cultivated  with  wonderful  ardor  and  success,  but  has 
not  yielded  its  richest  fruits.  Natural  philosophers  of  all  countries 
have  devoted  themsdves,  in  emulation  of  each  other,  to  electrical 
researches ;  they  have  collected  observations,  have  multiplied  and 
varied  experiments ;  they  have  constructed  systems  to  explain  fkcts, 
and  to  discover  their  causes ;  they  have  attempted  to  make  useful  ap- 
plications of  them ;  but  all  have  not  been  equally  skilful,  nor  equal- 
ly successful.  It  is  not  for  me  to  decide  among  them,  but  every 
one  may  say  what  he  thinks.  I  shall  use  this  right,  while  I  en- 
deavour not  to  abuse  it. 

And  I  think  we  should  set  out  with  this  principle;  of  two  hy- 
potheses, the  best,  in  my  opinion,  is  that  which,  embracing  all 
known  facts,  and  showing  their  agreement  and  their  points  of  differ- 
ence, connects  them  together  in  such  a  regular  order,  that  it  is  not 
only  easy  to  apprehend  all  their  relations  to  each  other,  bat  that 
we  perceive,  almost  at  the  same  moment,  what  is  wanting  to  their 
completeness,  and  what  remains  to  be  done  to  fill  up  some  blank 
spaces,  or  unite  the  scattered  links  in  the  great  chain  of  philos(^hi- 
cal  truths. 

If  one  would  judge,  by  this  standard,  Nollet's  hypothesis  of  simul- 
taneous afflux  and  efflux,  and  Franklin's  hypothesis  of  positive  and 
negative  electricity,  I  think  he  would  not  hesitate  h»g  between 
them. 

NoUet,  by  referring  every  thing  vaguely  and  indistinctly  to  afflux 
and  efflux,  does  not  teach  us  to  discriminate  any  thing ;  still  leas^ 
to  foresee  any  thing.  He  presents  a  rallying-poii\t  fiNr  all  facts 
known,  or  hereafler  to  be  known,  but  famishes  no  clue  to  guide 
us  out  of  the  labyrinth  where  they  are  to  be  sought.  It  is  as  if  a 
botanist  should  rest  satisfied  with  telling  us,  that  all  trees  have  a 
trunk,  roots,  branches,  leaves,  flowers,  and  fhiits,  without  teaching 
us  by  what  features  we  may  recognise  such  or  such  a  tree,  and  in ' 
what  its  distinguishing  characteristics  connst ;  facts  with  which  it 
would  be  more  important,  however,  to  make  us  acquainted,  than 
tediously  to  repeat  these  same  generalities  respecting  each  indi- 
vidual. 

Franklin,  in  distinguishing  between  positive  and  negative  elec* 
tricity,  and  assigning  to  each  its  right  place  and  proper  character, 
so  far  as  the  present  state  of  philosophical  science  admits,  diffuses 
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light  far  and  near,  points  out  the  path  we  must  follow  in  order  to 
make  new  discoveries,  connect  them  with  those  already  made,  ex- 
tend the  limits  of  science,  and  make  it  productive  not  merely  of 
pleasure  but  of  positive  utility.  He  says  ;  Do  this,  and  such  rtsuUs 
mUfoUaw ;  change  such  a  circumstance^  and  such  wiU  be  the  con- 
sequences;  thus,  you  can  turn  such  a  thing  to  account ;  and  thus, 
you  may  guard  against  such  an  inconvenience.  You  follow  his 
instructions,  and  every  thing  takes  place  in  the  manner  and  order 
that  he  has  pointed  out,  every  thing  answers  to  his  views  in  Europe 
as  in  America,  and  every  thing",  even  the  celestial  phenomena,  de- 
monstrate t^je  soundness  of  principles,  which  his  modesty  suffered 
him  to  propose  only  as  mere  conjectures. 

In  a  word,  I  think  you  will  find,  as  I  have  done,  about  the  same 
difference  between  the  theories  of  these  two  celebrated  electricians, 
as  between  the  barren  and  fruitful  fig-tree. 

On  the  other  hand,  it  must  be  admitted,  to  the  honor  of  the  Abbe 
Nollet,  that  his  electrical  experiments  on  organized  bodies,  and 
especially  with  regard  to  vegetation  and  transpiration,  are  very  clear 
and  interesting ;  and  that  in  this  department  no  one  has  hitherto 
surpassed  or  even  equalled  him.  It  were  much  to  be  wished,  that 
some  good  natural  philosopher,  treading  in  his  steps  with  the  same 
ardor  and  skill,  would  devote  himself  earnestly  to  the  task  of  mak- 
ing the  most  brilliant  electrical  experiments  serve  to  throw  light  on 
Tarious  other  important  points  in  the  animal  economy,  and  espe- 
cially on  the  nervous  system,  the  glandular  system,  the  circulation 
of  the  fluids,  muscular  motion,  respiration,  ^^c,  not  only  as  respects 
man,  but,  more  particularly,  animab  of  different  kinds  and  orders, 
(quadrupeds,  birds,  fishes,  reptiles,  insects,  d&c.,)  directipg  elec- 
tricity by  turns  on  the  different  organic  parts,  and  under  every  im- 
aginable varietur  of  circumstances.  I  should  especially  desire,  that 
some  one  would  make  the  experiment,  and  take  all  possible  care  to 
ascertain,  whether,  while  the  internal  parts  are  true  conductors,  the 
integuments,  at  least  in  most  animals,  (wool,  silk,  scales,  &c.,)  are 
non-conductors,  and  to  what  extent ;  and  whether  in  this  respect, 
there  is  much  difference,  or  little,  between  claws  and  horns,  be- 
tween hair  and  wool,  &c.    I  am,  Sir,  d&c. 

DUBOUBO 
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